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SPECIFICATION 

Novel pharmacologically activ c mpounds 

5 The object of the present invention is to provide 
novel compounds, and therapeutically acceptable 
salts thereof, which inhibit exogenously or endoge- 
nous ty stimulated gastric acid secretion and provide 
gastrointestinal cytoprotective effects and thus can 
10 be used in the prevention and treatment of peptic 
ulcer. 

The present invention relates to the use of the 
compounds of the invention or therapeutically 
acceptable salts thereof, for inhibiting gastric acid 

15 secretion as well as providing gastrointestinal cytop- 
rotective effects in mammals and man. In a more 
general sense, the compounds of the invention may 
be used for prevention and treatment of gastrointes- 
tinal inflammatory diseases in mammals and man, 

20 including e.g. gastritis, gastric ulcer, and duodenal 
ulcer. Furthermore, the compounds may be used for 
prevention and treatment of other gastrointestinal 
disorders, where cytoprotective and/orgastricanti- 
secretory effect is desirable e.g. in patients with 

25 gastrinomas, in patients with acute upper gastroin- 
testinal bleeding, and in patients with a history of 
chronic and excessive ethanol consumption. The 
invention also relates to pharmaceutical com posi- 
tions containing at least one compound of the 

30 invention, or a therapeutically acceptable salt thereof, 
as active ingredient In a further aspect, the invention 
relates to processes for preparation of such new 
compounds and to novel intermediates in the prepa- 
ration of the compounds of the invention. 

35 Benzimidazole derivatives intended for inhibiting 
gastric acid secretion are disclosed in the British 
patent specifications 1 500 043 an d1 525 958, in the 
US patent 4 1 82 766, in the European patent speci- 
fication 0 005 129, and in the Belgian patent specifica- 

40 tion 890 024. Benzimidazole derivatives proposed for 
use in the treatment or prevention of special gastroin- 
testinal inflammatory disease are disclosed in the 
European patent application with publication no. 
0 045 200. 

45 It has been found that the compounds of the 
formula 




i 



50 R 1 ,R a 1> fi 3 andR 4 ,whicharethesameordiffer nt,are 
(a> H 

(b) hal gen 
(C) — CN 
(d> — CHO 
55 (e) — CF 3 



O 

II 

(f) -C^R 11 

O 

II 

(g) -O-C-R 12 

(h) — CH(OR 13 > 2 

(i) -(Z) n -A^D 
60 (j) aryl 

(k) aryloxy 

(I) alkylthio containing 1 -6 carbon atoms 
(m) — N0 2 

(n) alkylsulfinyl containing 1-6 carbon atoms 

65 or wherein 

(o) adjacent groups R\ R 2 , R 3 and R 4 together with 
the adjacent carbon atoms in the benzimidazole ring 
form a 5-, 6- or7-membered monocyclic ring or a 9-, 
1 0- or 1 1 -membered bicyclic ring which rings may be 

70 saturated or unsaturated and may contain 0-3 hetero 
atoms selected from N and 0, and which rings may be 
optionally substituted with 1-4 substituents selected 
from alky! groups with 1-3 carbon atoms, alkylene 
radicals containing 4-5 carbon atoms giving spiro 

75 compounds, or two or four of these substituents 
togetherform one ortwo oxo groups 
O 
II 

{— C— ), whereby if R\ R 2 , R 3 and R 4 togetherwith the 
adjacent carbon atoms in the benzimidazole ring 
form two rings they may be condensed with each 
30 other, in which formulas R 11 and R 12 , which are the 
same or different are 

(a) aryl, 

(b) alkoxy containing 1-4carbon atoms, 

(c) alkoxyalkoxy containing 1-3 carbon atoms in 
85 each alkoxy part, 

(d) arylalkoxy containing 1-2 carbon atoms in the 
alkoxy part, 

(e) aryloxy, 

{f) dialky (amino containing 1 -3 carbon atoms in the 
90 alkyl parts, or 

(g) pvrrofidino or piperidino, optionally substi- 
tuted with alkyl containing 1-3 carbon atoms 
R 13 is (a) alkyl containing 1-4 carbon atoms, or 
(b) alkylene containing 2-3 carbon atoms; 

O 

II 

95 Zis — O— or — C — ; 
nisOorl; 

A is (a) a Iky tene containing 1-6 carbon atoms 

(b) cycloalkylene containing 3-6 carbon atoms 

(c) alkenylene containing 2-6 carbon atoms 

100 (d) cycloalkenylene containing 3-6 carbon atoms, 
or 

(e) alkynylene containing 2-6 carbon atoms; 
Dis(a) — CN 
O 

II 

<b)-C-R fl 

O 

it .v. • : - .... 

10b (c) HYLHCM 10 
wherein 

R 9 isfa) alk xycontaininalt^carbon^tom^or 
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(b) dialkylamino containing 1-3 carb natomsin 
thealkyl parts; 
mtsOoM; 
risOoM; 
5 Yis(a) — O— 

(b) — NH — 

(c) — NR 10 — ; 
R 10 is(a) H 

(b) alkyl containing 1-3 carbon atoms, 
10 (c) arylalkylcontaining1-2carbonatomsinthe 
alkyl part, or 

(d) aryl; 
R 5 is{a) Hor 

O 
II 

(b) -C-R 14 ; 
15 wherein 

R 14 is (a) alkyl containing 1-6 carbon atoms, 

(b) arylalkyl containing 1-2 carbon atoms in the 
alkyl part 

(c) aryl 

20 W) alkoxy containing 1-4 carbon atoms 

(e) aryfalkoxy containing 1 -2 carbon atoms in the 
alkyl part 

(f) aryloxy 

(g) amino 

25 (h) mono- or dialkylamino containing 1 -4 carbon 
atoms in the alkyl part(s) 

(i) arylalkylamino containing 1 -2 carbon atoms in 
the alkyl part 
(j) arylamino; 
30 R 6 and R 8 , which arethe same or different, are 

(a) Hor 

(b) alkyl containing 1-5 carbon atoms; 
R 7 fs(a) H 

(b) alkyl containing 1-8 carbon atoms 
35 (c) alkoxy containing 1-8 carbon atoms 

(d) alkenyloxy containing 2-5 carbon atoms 

(e) alkynyloxy containing 2-5 carbon atoms 

(f) alkoxyaikoxy containing 1-2 carbon atoms in 
each alkoxy group 

40 (g) dialkylaminoalkoxy containing 1-2 carbon 
atoms in the alkyl substituents on th e amino nitrogen 
and 1-4 carbon atoms in thealkoxy group 

(h) oxacycloalkyl containing one oxygen atom and 
3-7 carbon atoms 

45 (i) oxacycloalkoxy containing two oxygen atoms 
and 4-7 carbon atoms 

(j) oxacycloalkylalkyl containing one oxygen atom 
and 4-7 carbon atoms 

(k) oxacycloalkylalkoxy containing two oxygen 
50 atoms and 4-6 carbon atoms, or 

(I) R 6 and R 7 , or R 7 and R 8 together with the 
adjacent carbon atoms in the pyridine ring form a ring 
whereinthe part constituted by R 6 and R 7 f or R 7 and 
R 8 ,is 

55 — CH=CH— CH=CH 
-0-(CH 2 ) p — 

— chycKy p — 

— O— CH=CH— 
— NH — CH = CH — 
60 — N — CH=CH— 

I 

CH 3 

wher in p is 2, 3 or 4 and the 0 and N atoms always 



are attached to position 4 in th pyridine ring; 
andphysi logically acceptabl salts of the com- 
65 pounds I wher inXisS; 
withth provis sthat 

(a) n tm re than one of R 6 ,R 7 andR 8 is hydrogen, 

(b) when X is SO, R 5 is H and R e , ffand R 8 are 
selected only from hydrogen, methyl, methoxy, 

70 ethoxy, methoxyethoxy andethoxyethoxy and atthe 
same time more than one of R 1 , R 2 , R 3 antfR 4 are 
hydrogen, then R 1 , R 2 , R 3 and R 4 cannot be selected 
only from alkyl groups, halogen, alkoxycarbonyl, 
alkoxy or alkanoyl, 

75 (c) when X is S,R 5 is H, alkanoyl or alkoxycarfconyl, 
and R 6 , R 7 and R 8 are selected only from hydrogeTi r 
methyl, ethyl, methoxy, ethoxy, methoxyethoxy and' 
ethoxyethoxy and at the same time more than one of 
R 1 , R 2 , R 3 and R 4 are hydrogen, then R 1 , R 2 , R 3 and R 4 " 

80 cannot be selected only from alkyl groups, halogen, 
alkoxycarbonyl, alkoxy, alkanoyl, trifluormethyl, or 
NO* 

(d) when X is SO, one of R 6 , R 7 and R 8 is H and the 
other two of R 6 , R 7 and R 8 are alkyl, and at the same 
85 time more than one of R 1 , R 2 , R 3 and R 4 are hydrogen, 
then those radicals R\ R 2 , R 3 and R 4 which are not H 
cannot be selected only from alkyl, halogen, cyano, 
O O 

II II 
— C— (alkoxy), (alkyl)— OC— (alkyl— , alkoxy, 

hydroxyalkyl, CF3, or (alkyl)— C— , 

90 (e) when R 3 , R 4 , R s and R 15 are H and simultaneous- 
ly R 6 and R 8 are H orCH 3 and R 7 is OCH 3 , then R 1 is not 
CF 3 when R 2 is H, and R 2 is not CF 3 when R 1 is H, 
are effective as gastrointestinal cytoprotectives and 
as inhibitors of gastric acid secretion in mammals 

95 and man as stated above. 

Illustrative examples of the various radicals in the 
formula I are as follows. These illustrative examples 
will be applicable to different radicals depending on 
the number of carbon atoms prescribed for each 

100 radical. It will be understood thatthe expressions 
"alkyl" and "alkoxy" include straight, branched and 
cyclic structures. 



halogeni F, CI, Br, I 



Alkyl: CH 3 , CjHg, n-C 3 H 7 , i-C 3 H ? , n-C 4 H g , sec.-C 4 H gf 

iso.-C 4 H g . tert.-C 4 H g , n-C g H ll , n-CgH 13 , 

-CH--CH I ^ . -C5fi * 41 



n 2 

"CH 



n 2'2 

Alkylene: -CH 2 ~. -CHjCHj-. -tCH 2 ) 3 ", -CHj-CH- , -(Cn^- 

-(CH 2 ) S -, -ICH 2 ) B - ^ H 3 

Cycloalkylenei -Cb * XH- , -CH CH- . -CH CH 

^ h 2* \H 2 ^ \CH 2 )/ 

Alk'enylene: -CH-CH- , -CHj-CH-CH- , -CH 2 -CH-CH-CH 2 - , 
-tCH 2 ) 2 -CH»CH-CH 2 - , -(CH 2 ) 3 -CH«CH-Cri 2 - 



AlkylthiOi -S-CH3, -S-C 2 Hg, -S-i-C 3 H 7 

CycloalKenylenB: ' -(jT^*"^* , -(^ CH ^J^CH- 



AlKynylene: -OC- , -CH^C^C- , 

'AiKoxy: - 0C H 3 . -QCjHg . -O-n-CgH, . -O-i-CgH, , 

-0-n-C 4 H g , -D-lso-C 4 H g , -0-sec.-C 4 H g , 
-Q-taPt.-C 4 H g , -0-n-C g H 11 . 



Alkoxyalkoxy. -0CH 2 0CH 3 , -OCH 2 CH 2 aCH 3< -OCHjCH^CH^CH^ 

-0CH 2 CH 2 CH 2 0CH 2 CH 2 CH 3 



Arylt 



Arylalkoxyi -0CH 2 -^^ . -0CH 2 CH 2 -^^ 

Alkenyloxyj -Q-CH-CH 2 , -0-CH«CH-CH 3 . -O-CH-CH-CjHg. 
-0-CH 2 -CH-CH-CH 2 CH 3 



Aryloxy : 



Arylalkyl: 
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Alk/nyioxy t 



-0-C=Cri, -0-CH 2 -O=CH, -0-Ch 2 -D^. C H 
-D-CH 2 -C=C-Ch 2 CH 3 



Illustrative exampl e3 of the radical -CH(QR l3 ) 2 aret 



Illustrative examples of the ring structures involving 
R , R J or R are 




wnere n is 



-CH 2 CH 2 CH 2 - 
-CH 2 CH 2 CH 2 CH 2 - 

-CH 2 -C(CH 3 ) 2 -CH 2 - 

-CCH 2 ) 5 - 

-CH-CH-CH-CH- 

J" 3 



F H 3 
-CH- 



-CH -CH -CH 2 -CH 2 - 

CH 3 CH 3 
-CH -CH -CH -CH- 

% i Ha CH 3 CH 3 
-tCH 2 ) 2 -NH- 



-0CH 2 CH 2 Q- 

-0-C(CH 3 ) 2 -0- 

-OCCH 2 3 3 0- 




0 - X C - 0 

-ch 2 -o-(ch 2 ) 2 -o- 

-CH 2 -0-CH-CH 2 -0- 
CH- 



CO- 



The radical -tZ) n - A - 0 comprises the following radicals. 
The expression Calkyl l-3o) ate. ma ana alkyl groups 
containing 1, 2 or 3 carbon atoms* 



5 
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A - CN 



A - C - 0 -talkyl 1-Sc) 

5 /(alkyl l-3c) 
- N< 

talkyl l-3c) 



A - H 

A - (alkyl l-3c) 
A - (alkyl l-2c)-aryl 
A - aryl 
A - 0 - H 

A - 0 -Calkyl l-3c) 

A - 0 -Calkyl l-2c)-aryl 

A - 0 - aryl 

A - M\ - H 

A - KH -Calkyl l-3c) 

A - m -Calkyl l-2c) -aryl 

A - NH - aryl 

r 

A - N - H 

? » 

A - N -talkyl l-3c) 

r 

A - N -Calkyl I- 2c) -aryl 

f 10 

A - N - aryl 

A - a - t - fct 
S 

A- 0 - C - talkyl l-3c) 

□ 

U 

A- 0.- C - Calkyl l-2c)-aryl 



A- 0 - C - aryl 



9 



A- NH - C - H 



9 

A- NH - C -talkyl l-3c) 

A- NH - 1 -Calkyl l-2c)-eryl 



-0 - A - 4MH -Calkyl l-3c) 

-0 - A - NH -Calkyl l-2c)-aryl 
-0 - A - NH - aryl 
o 10 



-0 - A 



□ 10 



-0 - A - N -Calkyl l-3c) 
Q 10 



-0 - A 



■Calkyl l-2c)-aryl 



-0 - A 



A" 



aryl 



-0 - A - 0 
-d - A - 0 
-□ - A * 0 



I.. 



-I 

i 



Calkyl l-3c) 
(alkyl l-2c)-aryl 



-0 - A - 0- C - aryl 

! 



-0 - A - NH 
-0 - A - NH 



- H 



! 



■(alkyl l-3c) 



-0 - A - Nri - C -Calkyl l-2c)-aryl 

-0 - A - NH - aryl 
3 10 



-a - a 



-U-K 



R 



10 



-0-A-N-C- talkyl l-3cl 
,10 



-0 - A 



-0 - A 



?! 

- H - C -Calkyl l-2c]-aryl 

- N - C -aryl 



A- NH - aryl 

R 10 Q 
I a 
A- N - C - h 

A - H - 5 - Calkyl l-3cl 

A - H - C -Calkyl L-2cI-aryl 

A - N - C -aryl 
-0 -A - CN 

-0 -A - \- 

ff -Calkyl l-3ci 
-0 -A - £ - NT 

^talkyl l-3c) 

-0-A - H 

-0-A -Calkyl l-3c) 
-Q-A-talkyl l-2c)-aryl 
-O-A-aryl 



O-Catkyt l-5c) 



-I- A -CN 

X A -C - 0-talkyl l-5c) 

0 fi ^talkyl l-3c] 
A -C - 

^talkyl l-3c) 



-A -H 

-A -talkyl l-3c) 

-A -(alkyl l-2c) -aryl 
-C -A- aryl 



-0 - A - 0 - H 

-0 - A - 0 -(alkyl l-3c) 

-0 - A - 0 -(alkyl l-2cl-aryl 

-0 - A - Q - aryl 

-0 - A - NH - H 



6 



GB 2 134 523 A 



6 



-A -0 -H 

-A -0-(alkyl l-3c) 

-A -0 -(alkyl l-2c)-aryl 

-A -Q -aryl 

-A -NH -H 

-A -NH -(alkyl l-3c) 

-A -NH -(alkyl l-2c) -aryl 



-A -NH -aryl 
,10 



-A -H -H 

R 10 
I 

-A -N -(alkyl l-3c) 



10 



-A -N -(alkyl l-2c)-aryl 

F 10 

-A -N -aryl 



-C-A-0-C-H 



-C-A-0-C-(alkyl 1-3C) 

B 8 

-C-A-O-C- (alkyl X-2C)-aryl 
-C-A-O-C -aryl 



0 □ 

a ti 

-C-A-NH-C-H 



-ll-A-NH-I- (alkyl 1-3C} 
-8-A-NH-ii- (alkyl l-2C)-aryl 



-C-A-NH-aryl 
-8-A-N - C-H 

-H-A-N - I!- (alkyl 1-3C) 

□ J X0 0 
-C-A-N - C- (alkyl l-2C)-aryl 

i,a. 



-aryl 



1, 



The radical -C-R 11 comprises the following radicals. 



0 

-fi-aryl 
Q 

-C-0-(alkyl 1-4C) 
? 

-C-0-(alkyl 1-3 c)-0-Calkyl l-3c) 
0 

-J-Q-(alkyl l-2c)-aryl 

8 

-C-O-aryl 
fl /(alkyl l-3c) 
^(elkyl l-3c) 



~C~\ j (optionally substitute* witn alkyl) 



(optionally substituted with alkyl) 



Tub radical -0-C-R x *" comprises the following radicals. 

..1 



-aryl 



-O-C-Q-Calkyl l-4c) 
-0-2-0-(alkyl l-3c)- 



0-(alkyl l-3c) 



-0-C-(alkyl l-2c)-aryl 

3 

-O-C-0-aryl 

|j ^(alkyl l-3c) 
N alkyl l-3c) 



-0-4--Q 



(optionally substituted with alkyl) 



-0-C-l{ ^ ^ (optionally substituted with alkyl) 

0 



The raoical 



comprises the following radicals: 



-C-talkyl l-6c) 
-I-talkyl l-2c)-aryl 
-2-aryl 

-1-0-talkyl l-4c) 

-C-0-(alkyl l-2cJ-aryl 
0 

-C-O-aryl 

9/ 

-i-NH 2 
0 

-C-NH (alkyl l-4cl 

° A alkyl l-4cl 

Talkyl l-4c) 

S ^(slkyl l-2c) 
-t-u 



*aryl 



-a., 



NH(aryl) 



7 
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Further Illustrative examples of the radicals 1n the formula I are: 
alkylsulflr^l: SOCHj, SOCgHg, S0CH 2 CH 2 CH 3 . S0-1-C 3 H 7> 



SO-n-C 4 H g> SO-n-CgH^ 



oxacycloalkyl: 



O- 

oxacycl oal koxy : 0 — 0 



oxacycl oal kyl -al kyl : 



oxacycl oal kyl -al koxy : 



The compounds of the invention that are sulfoxides 
(X^SO) have an asymmetric centre in the sulfur 
atom, i.e. these compounds exist as two optical 
isomers (enantiomers), or if they also contain one or 
5 more asymmetric carbon atoms the compounds have 
two or more diastereomeric forms, each existing in 
twoenantiomericforms. Such asymmetric carbon 
atoms may be the carbon atom on which R 15 is 
attached (when R 15 is other than H) or a carbon atom 

10 insomeofthesubstituents. 

Both the pure enantiomers, racemic mixtures (50% 
of each enantiomer)and unequal mixture of the two 
are within the scope of the present invention, ft 
should be understood that all the diastereomeric 

1 5 forms possible (pure enantioners or racemic mix- 
tures) are within thescope of the invention. 

The compounds of the invention that are sulfides 
(X=S) may be asymmetric due to one or more 
asymmetric carbon atoms, as described above. The 

20 different diasetereomericforms possible as well as 
the pure enantiomers and racemic mixtures are 
within the scope of the invention. 

It should be noted that for all the compounds of the 
invention wherein R 5 isHthesubstituentsR 1 and R 4 

25 as well as R 2 and R 3 are considered to be equivalent 
This is due to the tautomerism in the imidazole part of 
thebenzimidazole nucleus^ausing an equilibrium 
between the two possible ^NH-f arms. This is illus- 
trated by the following example: 




CH 3 

30 I Preferred groups of the radicals R^R^R 3 and R 4 
are: 

1. H 

2. halogens F, CI, Brand the groups CN, CHO, 
CO(aryl), COO(alkyfK CF 3 , SCH 3 , SOCH 3 and N0 2 

35 3. thegroupsalfcytene-D,0-alkylene-DandCO- 
alkylene-D wherein D is CN, COO(alkyl), COR 10 , OR 10 
andR 10 

4. arylandaryloxy 

5 - ' C K^4 



40 6 . — CH2CH2CH2 — / — CH2CH2CH2CH2 — and 
— CH=CH — CH=CH — 

I 

7. — CH=CH— CH=C— (CH 2 ) 2 -3— 

8. saturated heterocyclic ring structures having 2 
45 oxygen atoms. 

9. unsaturated 6-membered heterocyclic ring struc- 
tures having one nitrogen atom 

II Further preferred groups of the radicals R 1 , R 2 , R 3 
andR 4 are: 
50 1. H 

2. halogens CI and Brand the groups CO(phenyi), 
COOCH3, CF3, SCH 3 and SOCH3 

3. the groups alkyl, alkoxyalkyl, aryloxyalkyl, arylak- 
lyl,aryl 

55 4. the groups alkoxy,alkoxyalkoxy,aryloxyalkoxy, 
arylalkoxy,aryloxy 

5. the group alkanoyl 

6. — CH2CH2CH2 — , — CH2CH2CH2CH2! — and 
— CH=CH — CH^CH — 

60 I 

7. — CH-CH— CH=C-(CH 2 ) 2 -3— 

8. saturated heterocyclic ring structures having 2 
oxygen atoms in 4,5-, 5,6- or 6,7- "catechol posi- 
tions", e.g. (5,6-position shown) 

H 

65 III Still further preferred groups of the radicals R\ 
R 2 ,R 3 andR 4 are: 

1. H 

2. BrandthegroupsCOOCH 3 andCF 3 

3. thegroups CH* C 2 H 5 , CH(CH 3 ) 2 , CH 3 0CH 2 CH2— , 
70 phenyl 

4. the g rou ps CH 3 0, CH 3 (CH 2 ) 6 0— , CH 3 OCH 2 CH 2 0— , 
(phenyl)- 0CH 2 CH 2 CH 2 O— , (phenyl)CH 2 CH 2 0-, 
(phenyl)O — 

5. the groups CH 3 CO— ,C 2 H 5 C0— 

75 6. — CH2CH 2 CH2 — , — CK^CKkChfeCHz— 

7. — OCH 2 0— , -0^0- inthe5,6-"catechol position" 

IV Particularly pref rred groups fth radicals R\ 
R 2 ,R 3 andR 4 are: 

H, COOCH* CF3, CHa, C 2 H 5 , CH(CH 3 ) 3 , CH 3 0, 
80 — CH2CH2CH2— , — CH2CH2CH2CH2— and — OCH 2 0 — 

V In a pref rr d embodiment, at least three of the 
radicals R 1 , R 2 , R 3 and R 4 are oth r than hydrogen, r 



8 
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theyf rm at least one ring. 

VI In another preferred embodiment the radicals R 1 
and R 2 form a ring structur 

VII In an ther preferred embodiment the radica Is R 2 
5 and R 3 form a ring structure. 

VIII In a preferred embodiment at least three of the 
radicals R 1 , R 2 , R 3 and R 4 are other than hydrogen. 

IX In a preferred embodimentthe radicals R\ R 2 , R 3 
and R 4 are selected from H, halogen, CF 3 , alkyl and 

10 alkoxygroups. 

X In a preferred embodiment the radicals R\ R 2 , R 3 
and R 4 are selected from H, alkyl and alkoxy groups. 

XI In a preferred embodimentthe radicals R 1 , R 2 , R 3 
and R 4 a re selected from H and alkyl groups. 

15 XII The preferred groups of X is S. 

XIII The preferred group of X is SO. 

XIV The preferred group of R 15 is H. 

XV Preferred groups of the radical R 5 are H, 
arylcarbonyl, alkoxycarbonyl, arylalkoxycarbonyl, di- 

20 alkylaminocarbonyl and arylaminocarbonyl. 

XVI Further preferred groups of the radical R 5 are H, 
phenylcarbonyl, methoxycarbonyl, tert-butoxycar- 
bonyl, benzyloxycarbonyl, dimethylaminocarbonyi 
and phenylaminocarbonyl. 

25 XVII Particularly preferred of the radical R 5 is H. 

XVII Preferred groups of the radicals R 6 and R 8 are: 

1. H,CH 3 ,C 2 H25,C 3 H 7 andCH(CH 3 ) 2 

2. ring structures connecting position 4 In the pyri- 
dine ring. 

30 XIX Particularly preferred groups of the radicals R 6 
and R 8 are H, CH 3f C 2 H 5 and ring structures also 
connecting position 4 in the pyridine ring 

XX Preferred groups of the radical R 7 are: 

1. H, CH3,C 2 H5 

35 2. OCH^OCaH^OCHzCHzCH^OtCHzlaCH^OCHz 

■-<! .0CH 2 ^> 

3. OCH 2 CH=CH 2 ,OCH 2 CsCH 

4. OCH 2 CH 2 OCH3,OCH 2 

5. OCH 2 CH 2 N(CH 3 ) 2 ° 

6. — CH=CH— CH =CH-bound to positions 3 and 4, 
40 — CH=CH— CH=CH-bound to positions 4 and 5, 

— CHzCHzCH^bound to positions 3 and 4, 
— CH 2 CH 2 CH 2 -bound to positions 4 and 5, 
— CH 2 CH 2 CH 2 CH2-bound to positrons 3 and 4, 
— CH 2 CH 2 CH 2 CH2-bound to positions 4 and 5, 
45 — OCH 2 CH 2 -bound to positions 3 and 4, 
— OCH 2 CH r bound to positions 4 and 5, 
— OCH 2 CH 2 CH 2 -bound to positions 3 and 4, 
— OCH 2 CH 2 CH2-bound to positions 4 and 5, 

XXI Further preferred groups of the radical R 7 are: 
50 1. CH 3 

2. OCH 3 , OCzHg, OCH 2 CH 2 CH(CH 3 ) 2 

3. OCH 2 CH=CH 2 

4. OCH 2 CH 2 OCH 3 ,OCH 2 _^A 

i \ a / 

5. — CH 2 CH 2 CH 2 -b und to positions 3 and 4, 
55 — Cr^Cr^CrVboundtop sitions4and5, 

— CH 2 CH 2 CH 2 CH2-bound to positions 3 and 4, 
— CH 2 CH 2 CH 2 CH2-bound to positions 4 and 5, 
— OCH 2 CH r bound to positions 3 and 4,— OCH 2 CH r 
bound to positions 4 and 5,— OCH 2 CH 2 GH r bound to 
60 positions 3 and 4,— OCH 2 CH 2 CH r boundto positions 
4 and 5. 



XXII Particularly preferred groups f the radical R 7 
are CH 3 , 0CH 3 , OCH 2 CH 2 CH(CH 3 ) 2# -OCH 2 -T> . 

V 

— OCH 2 CH 2 CH 2 -b und to positions 3 and 4 or to 
65 positions 4 and 5. 

XXIII Preferred pyridyl substitution patterns are: 




XXIV Further preferred pyridyl substitution patterns 
are: 



0CH 3 


0CH 2 CH=CH 2 


CH3 "tOT XH3 






0CH 3 








0CH, 


CH, 








CH 3 



•1 



XXV Still further preferred pyridyl substitution pat- 
terns ar : 




XXVI Particularly preferred pyridyl substitution pat- 
ternsare: 




5 XXVII In a preferred embodiment two of the radicals 
R 6 , R 7 and R 8 form one ring structure and the third 
radical of R 6 , R 7 and R 8 is H. 

XXVlli In a preferred embodiment R 15 and R s are H, 
at least three times of the radicals R 1 ,R 2 , R 3 and R 4 are 
1 0 other than H, R 6 and R 8 are H or CH 3 and R 6 is CH 3 , 
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0CH 3 rOCH 2 CH=CH 2 . 

XXIX In a preferred mbodimentR 15 andR 5 areH, 
the radicals R\ R 2 , R 3 and R 4 form at least one ring 
structure, R 6 and R 8 are H or CH 3 and R 7 is CH 3 , OCH 3 

15 orOCH 2 CH=CH 2 . 

XXX Preferred compounds arethose of theformula 




H 



wherein R 2 is alkyl or alkoxy, preferably CH 3 , C2H 5 » 
CH(CH 3 ) 2 and OCH 3 , and X is S or SO. 
Further illustrative examples of the radicals in the 
20 formula I are given in the examples and lists of 

specific compounds given elsewhere in this specifica- 
tion. 

Illustrative exam pies of compounds included in the 
scope of the invention are given in the following 
25 Table 1. 



R 7 



Table 1 

Illustrative examples of compounds included in the 
scope of the invention. 



X 


R 15 


R 1 


R 2 


R 3 


R« 


R 5 


R 6 


R 7 


R 9 


s 


H 


CK 3 


«3 


CH 3 


°h 


H 




OCKgCfcCHg 


CH 3 


so 


H 


CH 3 


CH 3 


CH 3 


CH 3 


H 




OCHgCH-CHg 


CH 3 


s 


H 


CH 3 


CH 3 


CH 3 


CH 3 


H 


CH 3 


OCH3 


CH 3 


50 


H 


CH 3 


CH 3 


»3 


CH 3 


K 


CH 3 


OCH3 


CH 3 


S 


H 


CH 3 


CH 3 " 


CH 3 


H 


H 


CH 3 


OCHjCHnCHg 


CH 3 


SO 


H 


CH 3 


CH 3 


CH 3 


H 


H 


CH 3 


OO^CH-CHg 


CH 3 


s 


H 


CH 3 


«3 


CH 3 


H 


H 


CH 3 


OCHj 


CH 3 


so 


H 


CH 3 


m 3 


CH 3 


H 


K 


ca 3 


0CH 3 


CH 3 


s 


K 


CH 3 


CH3 


H 


CH 3 


H 


«» 


CCH 2 CH=CH2 


CH 3 


SO 


H 


*l 


0*3 


H 


% 


H 


CH 3 


0CH 2 CH=CH 2 


CH 3 


s 


H 


CH 3 




H 


CH 3 


H 


«1 


0CH 3 


CH 3 


SO 


H 


CH 3 


°b 


H 


CH 3 


H 


«l 


0CH 3 


CH 3 


s 


H 


CH 3 


CH 3 


H 


H 


H 


CH 3 


0CH 2 CH=CH 2 


CH 3 



cont. 



10 
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cont. 



X 


R ,S 


i 

R 


2 
RT 


j 
R J 


-4 
R 


-5 

fr 


R° 


r' 


a 


so 


N 


«3 


CH 3 


H 


H 


H 


CH 3 


0CH 2 CH»CH2 


CH 3 


s 


H 


H 


04 




H 


H 


CH3 


OCKjQ^CHj 


«3 


so 


H 


H 


CH 3 


CH3 


H 


H 


04 


OCKjQtoCHj 


«f 


s 


H 


CH 3 


H 


H 


CH 3 


H 




OCHjCH'CHj 


CH 3 


so 


H 


CHj 


H 


N 


CH3 


H 


CH 3 


0CH 2 CH=CH 2 


C «3 


s 


H 


CB 3 


H 


H 


H 


H 


CH3 


OCHjCH-CHj 


CH3 


so 


H 


CH 3 


H 


H 


H 


H 


CH3 


0CH 2 CH=CH 2 


CH 3 


s 


H 


H 


CH 3 


H 


K 


H 


CH 3 


OCHjCH-CHj 


CH3 


so 


H 


H 


™» 


H 


H 


H 


CH3 




<*3 


s 


H 


H 


0CH 3 


H 


H 


H 




0CH 2 CH=CH2 


CH3 


so 


H 


H 


OCH3 


H 


H 


H 


CH3 


OCHjCH'CHj 


CH3 


s 


H 


H 


OCH3 


H 


H 


H 


CH3 


CCH 2 C^CH 


«3 


so 


H 


H 


OCH3 


H 


H 


H 


CH 3 


OCHjCSCH 


CH3 


so 


H 


H 


OCH3 


H 


K 


H 


CH 3 


0(CH 2 ) 3 CH<H 2 


CH3 


so 


H 


H 


OCH3 


H 


H 


H 


CH 3 


0(04)304 


«3 


s 


H 


H 


0CH 3 


H 


H 


H 


CM, 


0CH(CH3) 2 


CH3 


so 


H 


H 


OCH3 


H 


N 


H 


CH 3 


OCH(CH3) 2 


"3 


s 


H 


H 


OCH 3 


H 


H 


H 


CH3 


0C(CH 3 ) 3 


CH3 


so 


H 


H 


OCH3 


H 


H 


H 


CH3 


0C(CH 3 ) 3 


^3 



cont. 



X 


R 15 


r' 


R 2 


R 3 


R« 


R 5 


R 6 


R 7 R 8 


s 


H 


H 


OCH3 


H 


K 


H 


CH3 


0 O ^ 5 "3 


SO 

s 
so 


H 
H 
H 


K 
H 
H 


OCHj 
OCH3 
OCH3 


H 
H 
H 


H 
H 
H 


H 
H 
K 


if if if 


OCH^ CH3 
QCOf^ CH 3 


s 


H 


H 


OCH3 


H 


H 


H 


CH3 


OCHz-O CH3 


so 


H 


H 


OCHj 


H 


H 


H 


CH3 




s 

s 


H 
H 


H 
H 


OCH3 
OCH3 


H 
H 


H 
H 


H 
H 


CH3 
CH 3 


OtCHj^t^Jg CHj 
0(0)2)2^(013)20^ CHj 


so 


H 


H 


0CH 3 


H 


H 


H 


CH 3 


0(CH 2 )2H(CH 3 )2 CH 3 


s 


H 


H 


OCH3 


H 


H 


H 


CH 3 


00401201(013)2 CH 3 


so 


H 


H 


OCH3 


H 


H 


H 


CH 3 


OCHjOI^CCHjJj CH 3 


so 


H 


H 


OCH3 


H 


H 


H 


H 


OCH3 CgHg 


s 


H 


H 


OCH3 


H 


H 


H 


H 


0(04)3013 C2H 5 


so 


H 


H 


OCH3 


H 


H 


H 


H 


0(04)3013 CgHg 


so 


K 


H 


OCH3 


H 


H 


H 


«» 


00404^01(04)2 04 


so 
so 


H 
H 


CH 3 

H 


OCH3 
0CH 3 


* «3 
H 


H 
H 


H 
H 


H 

CH 3 


0CH 2 O4CH 2 -\J CH 3 


so 


H 


CH 3 


0CK 3 


CH 3 


H 


H 


H 


CH(CH 3 ) 2 CH 3 



cont. 
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cont. 



X 


R 


R 


R 


R 


R 


R 


b« b 7 
n R 




B 8 
K 


s 


H 


H 


OCK 3 


H 


H 


H 


H 


-{CH 2 ) 4 - 




so 


H 


H 


OCH3 


H 


H 


H 


H 






s 


H 


H 


OCH3 


H 


H 


H 


-{0*2)4- 




H 


so 


H 


H 


OCH3 


H 


H 


H 






H 


s 


H 


H 


OCH3 


H 


H 


H 


H 


-O-tCHgJj- 




so 


K 


H 


OCH3 


H 


H 


H 


H 


-0-(CH 2 } 3 - 




s 


H 


H 


OCH3 


N 


H 


H 


-<CH z ) 2 -0- 




H 


so 


H 


H 


OCH3 


H 


H 


H 


-(CH 2 ) 2 -0- 




H 


.s 


H 


K 


OCHj 


H 


H 


H 


H -CH»CH-CB«CH- 




so 


H 


N 


OCH3 


H 


H 


K 






s 


H 


H 


OCH3 


H 


H 


H 


-CH-CH-CH-CH- 




H 


50 


N 


H 


OCH3 


H 


H 


H 


-CH-CH-CH-CH- 




H 


s 


H 


H 


<i 


H 


H 


H 


CH3 OCH3 




«3 


so 


H 


H 




H 


H 


H 


CH3 OCK3 




CH3 


s 


H 


H 


CHtOCH 3 ) 2 


H 


H 


H 


CH 3 OCH3 







cont. 



cont. 



X 


R 15 


R 1 


R 2 


R 3 


R 4 


R 5 


R 6 


R 7 


R 8 


so 


K 


H 


CH(0CHg) 2 


H 


H 


H 


CH3 


OCH3 


Ob 


s 


H 


H 


cm 


H 


H 


H 


CH3 


OCH3 


«J 


so 


H 


H 


era 


H 


H 


H 


°% 


OCH3 


«» 


s 


H 


H 


OKH-COOCjHg 


H 


H 


H 


« 3 


OCH3 


CH3 


so 


H 


H 


CH=CH-CO0C z H 5 


K 


H 


H 


CH3 


OCH3 


CH3 


s 


H 


H 


O^COOC^ 


H 


H 


H 


CH 3 


OCH3 


CH3 


so 


H 


H 


CH 2 CH 2 €00C2^5 


H 


H 


H 


CH 3 


OCH3 


CH3 


s 


H 


H 


CH 2 CH z COK(CH 3 ) 2 


K 


H 


H 


% 


0CH 3 


CH3 


so 


H 


H 




H 


H 


H 




0CH 3 


™J 


s 


H 


H 


CH*=CH-CH 


H 


H 


H 


CH3 


OCR3 


04 


so 


H 


H 


CfcCH-CN 


H 


H 


H 


"3 


OCH3 


CH 3 


s 


H 


H 


CHjO^CN 


H 


H 


H 


CH 3 


OCH 3 


«3 


so 


H 


H 


CH^CHgCN 


H 


H 


H 


CH 3 


OCK3 


CH 3 


s 


H 


H 


CHjCHjCHgOH 


H 


H 


H 


CHj 


OCH3 


0*3 


so 


H 


H 


CH^CHjOH 


H 


H 


H 


CH 3 


OCK3 


CH3 


s 


H 


H 


CHjCHjCHjCCOCHj 


H 


H 


H 




OC^ 


CK3 


so 


H. 


H 


CHgCH^OCOO^ 


K 


H 


H 




00(3 


CH 3 


s 


K 


H 


CH 2 CH Z CH 2 K(CH 3 ) 2 


H 


H 


H 




OCH 3 


CH 3 


so 


H 


H 




H 


H 


H 


CH 3 


OCK3 


CH3 
cont. 
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cont. 



X 


R 15 


R l 


R* 




R« 


R 5 


R 6 


R 7 


R 8 


s 


H 


H 




H 


H 


H 




OCH 3 


ctt 3 


SO 


H 


H 


CH 2 CH 2 CH 2 HHC0C 2 H 5 


H 


N 


H 


CH 3 


OCH, 


CH 3 


S 


H 


H 


CfcCH-COCHj 


H 


H 


K 


CH, 


0CH 3 


CH. 
3 


SO 


H 


H 


CH-CHCOCH, 


H 


H 


H 


CH, 
j 


out, 


CH, 
3 


s 


H 


H 


CH 2 CH 2 COCH 3 


H 


H 


H 


CH 3 


0CK 3 


C« 3 


so 


H 


H 


CH 2 CH 2 COCH3 


H 


H 


H 


CH 3 


0CH3 


CH 3 


s 


H 


H 




H 


H 


H 


CH 3 


0CH3 


CH 3 


so 


H 


H 




H 


H 


H 


CHj 


OCH 3 


CH, 


s 


H 


H 


C ¥ H T@ 


H 


M 


H 


CHj 


0CH 3 


CH3 


so 


H 


H 




H 


H 


H 


CH 3 


OCH, 


CHj 


s 


H 


CH 3 


H 


C8 3 


H 


H 




OC^ONCHg 


CH, 


so 


H 


CH 3 


H 


CH, 


H 


H 


CHj 


QCHjCH-CHg 


CH 3 


s 


H 


H 




H 


H 


H 


CH, 


OCH 3 


CH, 


so 


H 


H 


CH 2 -g) 


H 


H 


H 


CH 3 


OCH, 


% 


s 


H 


H 




H 


H 


H 


CH, 


OCH, 


«3 


so 


H 


H 




H 


H 


H 


CHj 


0CH 3 


CH3 


s 


H 


H 


OC^CHj ® 


N 


H 


H 


CH, 


OCH, 


CH 3 


so 


H 


H 


OCHgCHg •© 


H 


H 


K 


CH, 


OCH, 


C »3 



cont. 



cont. 



X 


R 15 


R* 


R 2 


R 3 


R* 


R S 


R 6 


R 7 


R 8 


s 


H 


H 


OCHgCN 


H 




H 


CH, 


OCH3 


«3 


SO 


H 


H 


OCHjCN 


H 


H 


H 


»3 


OCH, 


CH, 


s 


H 


H 


OCHjCOOCjHg 


H 


H 


H 


CHj 


OCH, 


°h 


SO 


H 


H 




H 


H 


H 


CHj 


OCH, 


<*3 


S 


H 


H 


OO^CHgOH 


H 


H 


H 


«l 


OCH, 


CH 3 


SO 


H 


H 


0CH 2 CH 2 QH 


H 


H 


H 


CH, 


OCH, 


CH, 


s 


H 


H 


OCHgCHgOCOCHg-^^ 


H 


H 


H 


CHj 


OCH, 


CH, 


SO 


H 


H 


OCHjCHjOCOCHj-^^ 


H 


H 


H 


CHj' 


OCH, 


CH 3 


S 


H 


H 


OCHgCH^ 


H 


H 


K 


<*3 


0CH 3 


CH, 


so 


H 


H 




H 


H 


H 


CHj 


OCH, 


CH, 


s 


H 


H 


OCHjCH^HCCCHt^Jj 


H 


H 


H 


CH, 


OCH, 


CH 3 


so 


H 


H 


CCHjCHjfiHCOCHtCHjJj 


H 


H 


H 


CH 3 


OCH, 


™3 


s 


H 


H 


OCHgCO-^^ 


H 


H 


H 


CH 3 


OCH, 


CH, 


so 


H 


H 




H 


H 


H 


CH 3 


OCH3 


CH, 


s 


H 


H 


" co-@ 


H 


H 


H 


CH, 


OCH, 


CH3 


so 


H 


H 




H 


H 


H 


CH 3 


OCH, 


°*3 


s 


H 


H 


WtCHgJjO-® 


H 


H 


H 


Oij 


0CH 3 


CH 3 


so 


H 


H 


cotCH^-^ 


H 


H 


H 


CH, 


OCH3 


CH 3 


s 


H 


H 


-O 


H 


H 


H 


CH, 


OCH, 


CHj 
cont. 
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cont. 



X 


R 15 


R 1 


R 2 


R 3 


R 4 


R 5 


R 6 


R 7 


R 8 


so 


II 


|| 




• H 


H 


H 




uui 3 


CH. 
ui 3 


c 
9 


It 

n 


it 


mora ru nru 


ru 
"3 


U 


II 




0CH 3 


CH 3 


CA 
iU 


u 
n 


II 


rnnm ru nru 


CM 

3 




H 


CM. 


OCH3 


CH. 




H 


II 


CftflCH-— uiS 
2 




H 


H 


Ulj 


OCH. 


CH- 


SO 


H 


K 




CH 3 


H 


H 


CH, 


0CH 3 


CH3 


s 


H 


K 


CHjOH 


CH 3 


H 


H 


CH, 


OCH3 


CH 3 


so 


H 


H 


CHjOH 


% 


H 


HJ 


CH, 


OCH3 


CH, 


s 


H 


H 




CH, 


H 


H 


CH, 


OCH3 


CH, 


so 


H 


H 


CHgOCO— @ 


CH3 


H 


H 


CH, 


OCH3 


CH, 


s 


H 


H 


C00CH 3 


CH 3 


H 


H 


CH, 


OCHjCK^CHj 


CH 3 


so 


H 


H 


COOCH3 


CH 3 


H 


K 


CH, 




CH3 


s 


H 


H 


CHgC^QCH, 


H 


fl 


H 


CH, 


00*3 


CH, 


so 


H 


K 


CHgC^OCH, 


H 


H 


H 


CH, 


0CH3 


CH3 


s 


H 


H 


CH(CH3) 2 


H 


H 


H 


CH, 


OCKgCH-CHg 


CH3 


so 


H 


H 


CH(CH 3 ) 2 


H 


H 


H 


CH, 


OCHgCH^CHg 


CH3 


s 


H 


H 


0(013)3 


H 


H 


H 


CH, 




CH, 


so 


H 


H 


C(Of 3 ) 3 


H 


H 


H 


CH, 


OCHjCH^CHg 


CH, 


s 


H 


CH 3 


OCH, 


CH 3 


H 


H 


CH, 


OCH3 


CH, 
cont. 



coot. 



X 


R 15 


R T 


R 2 


R 3 


R« 


R 5 


R 6 


R 7 


R 8 


so 


H 


CH3 


OCH3 


°»i 


H 


N 


™3 


OCH, 


CH 3 


s 


H 


CH3 


0CH 3 


CH 3 


H 


H 


CH, 


CH 3 


H 


so 


H 


CH 3 


0CH 3 


CH 3 


H 


H 


CH3 


CH 3 


H 


s 


H 


CH3 


OCHgCHgOCH, 


CH3 


H 


H 


«l 


OCH, 


CH 3 


so 


H 


CH3 


OCH^OCHj 




H 


H 


CH3 


OCH3 


^3 


s 


B 


CH3 


OC^CK^OCHj 


CH 3 


H 


H 


H 


"3 


^3 


so 


M 


CH3 


OCH^OCH, 


CT 3 


H 


H 


H 


CH 3 


CH 3 


s 


H 


CH3 


COCH3 




H 


H 


CH, 


OCH, 


0*3 


so 


H 


^ 


COCH3 


CH 3 


H 


H 


«l 


OCH3 


CH 3 


s 


H 


CH3 


COCH3 


CH, 


H 


H 




H 


CH, 


so 


H 


CH, 


COCH3 


«l 


H 


H 


CH3 


H 


°«l 


s 


H 


CH 3 


COC^ 


CH3 


. H 


H 




OCH3 


CH3 


so 


H 


CH 3 


COC 2 H 5 


CH 3 


H 


H 


°4 


OCH3 


CH3 


s 


CM, 


CH3 


CH3 


CH 3 


H 


H 


CR3 


OCH3 


.«3 


so 


<«3 


CH3 


«*3 


CH3 


H 


H 


CH3 


OCH3 


CH 3 


s 


H 


CH3 


CH3 


CH 3 


H 


H 




CH 3 


CH3 


so 


H 


CH, 


CH3 


CH3 


H 


H 


CH 3 


0*3 


CH3 


s 


H 


CH 3 




CH, 


H 


H 


CH 3 


OCH3 





cont. 
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cont. 



X 


IE 

R 


i 

R 


9 

(r 


R 3 


R« 


R 5 


R 6 


R 7 


R 8 


so 


H 


CH, 


C 2"S 


CH 3 


H 


H 


CH, 


0CH 3 


CH 3 


s 


H 


CH 3 


C 2»5 


°S 


H 


H 


CH 3 


0CH 3 


H 


so 


H 


CH, 


C 2 H 5 


CH, 


H 


H 


CH 3 


0CH 3 


H 


s 


H 


CH, 


CH(CH 3 ) 2 


CH 3 


H 


H 


CH 3 


OCH3 


^3 


so 


H 


CH, 


CH(CH 3 ) 2 


CHj 


H 


H 


CH 3 


OCH, 


CH 3 


$ 
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The invention takes into consideration that com- 
pounds that structurally deviate from the formula I, 
after administration to a living organism maybe 
transformed to a compound of formula I and in this 

5 structural form exert their effect. Such compounds 
structurally deviating from compounds of theformu- 
la I, are included in the scope of the invention. 

Likewise, certain compounds of formula I may be 
metabolized into thercomp unds of formula I 

10 before exerting their ff ct. Compounds of the 
inventi n wherein X is S are thus believed to exert 
their antisecr t ryandcyt protective activities after 
m tab lismtccompoundswhereinXisSOand 
compounds of the invention wherein R 5 is R 14 C0 are 

15 believed to exert antis cretory and cyt protect". v 
activityaftermetabolismtocompoundswh rein R 5 is 



H. These considerations are also a further aspect of 
the invention. 
Further, it is believed that all compounds of 

20 formula I wherein X is SO after administration to a 
living organism, exert their antisecretory and cytop- 
rotective effects after metabolic or pure chemical 
transformation to another, reactive species. Accor- 
dingly, the same is true alsoforthe compounds of 

25 formula I wherein X is S, but via initialtransformation 
to the corresponding compounds ff rmulalwher - 
in X is SO. These consid rations as well as such 
reactiv species per se are included within the scop 
ofthepres nt inventi n. 

30 Preparation 

Comp unds of formula I abov may be prepared 
according t thefollowingm thods: 
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a) Oxidizing a comp und of the formula I, 




wherein X is S and R 1B , R\ R 2 , R 3 , R 4 , R s , R e , R 7 and R 8 
have the meanings given, to give a compound of the 
same formula I wherein X is SO. This oxidation may 

5 be carried out by using an oxidizing agent selected 
from the group consisting of nitric acid, hydrogen 
peroxide, peracids, peresters, ozone, dinitrogentet- 
raoxide, iodosobenzene, N-ha!osuccinimide, l-chlor- 
obenzotriazole, t-butylhypochlorite, diazabicyclo - 

TO [2,2,2] - octane bromine complex, sodium 

metaperiodate,selenium dioxide, manganese diox- 
ide, chromic acid, cericammonium nitrate, bromine, 
chlorine, and sulf uryl chloride. The oxidation usual ly 
takes place in a solvent wherein the oxidizing agent is 

15 present in some excess in relation to the product to be 
oxidized. 

The oxidation may also be carried out enzymatlcal- 
ly by using an oxidating anzyme or microbiotically by 
using a suitable microorganism. 
20 b) Reacting a compound of theformula 

with a compound of theformula 

- 

in which formulas R 16 , R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 and R 8 
are as defined previously and wherein one of Z 1 and 
Z 2 is SH and the other is a leaving group, gives a 

25 compound of theformula 1 wherein X is S. 
Examples of leaving groups Z 1 andZ 2 inthe 
compounds II and IN are halogens, preferably chlor- 
ine, bromine or iodinem acyloxy radicals, for exam- 
ple residues of strong organic sulfonic acids, for 

30 instance of an arylsufonic acid, for example tosyloxy 
or an alkylsulfonic acid, for example mesyloxy, 
alkylmercapto groups, for example methyl mercapto, 
alkylsulfinyl groups, for example methylsulfinyl and 
the like. 

35 Thus,Z 1 or Z 2 when designating leaving groups 
may be a reactive esterified hydroxy group. The 
esterification may be carried out with an organicacid 
or with an inorganlcacid such as HCI, HBr or H 2 S0 4 . 
The reaction of a compound of formula It abov 

40 with a comp undofformu la III is conveniently carri d 
ut in thepresence of a suitable solvent thatis inert 
underth reaction c nditi nsutiliz dasdescrib d 
h reinafter. The reacti nmayfurtherb carriedoutin 
th presence of a suitabl base. Suitable bas s 

45 include, for example, inorganic bases such as sodium 



or potassium hydroxide, sodium or potassium alkox- 
ide, sodium r potassium hydride and the like, 
organic bases such ast rtiary amines, for example 
triethylamin andth lik . 

50 Suitabl s Ivents for the above described r action 
include, forexample, alcohols, preferably lower 
aikanolssuch as methanol and ethanol, mixtures of 
such alcohols with water, ethers, such astetrahydro- 
furan, halogenated hydrocarbons, such as methylene 

55 chloride. Aprotic solvents such as ethers and 
halogenated carbons are necessa ry in the case of 
sodium and potassium hydride. 

The reaction of the compounds of formulas II and III 
may be carried out at a temperature between the 

60 ambient temperature and the boiling temperature of 
the reaction mixture. It is preferred to carry out the 
reaction, however, at a temperature at or close to the 
boiling point of the reaction mixture for the prepara- 
tion of a compound of theformula I wherein R 5 is H. 

65 c) Esterification of a compound of theformula 




IV 



wherein R 15 , R 6 , R 8 , R 7 and R 8 are as defined above 
and Y 1 , Y 2 , Y 3 and Y 4 represent either R 1 , R 2 , R 3 and R 4 
according to the above definition, respectively, or the 
groups <Z) n -A-COOH, COOH and (Z) n -A-OH, whereby 

70 Z, n and A are as defined above, by reaction with the 
appropriate alcohol R 9 OH, R 10 OH orcarboxylicacid 
R 10 COOH, respectively, to the formation of a com- 
pound of formula I containing a radical R 1 , R 2 R 3 
and/or R 4 which is either of the estergroups 

75 (Z)„-A-C00R 9 , COOR 10 or (Z) n -A-OCOR 10 . 

The esterfication is carried out as an ordinary 
esterfication, in the presence of an acid catalyst such 
as sulfuric acid, hydrochloric acid and p-toluenesul- 
phonic acid and, if necessary, in the presence of an 

80 inert solvent such astoluene. 

d) Acylation of a compound of theformula 




v 



wherein R 15 , X, R 1 , R 2 , R 3 , R 4 , R fl , R 7 and R 8 are as 
defined above, by reaction with an appropriate 
acylating agent (R 14 CO) 2 0, R 14 COX\ whereby X 1 is a 

85 leaving group such as C1 , N 3 and p-nitrophenoxy, 
R 8 NC0, whereby R a is defined by the relation R a NH 
equals R 14 , provided that R a is K when R 14 is amino, to 
thef rmationofacomp und of formula I wherein R s 
isR 14 COasd fined abov . 

90 The acylation is preferably carried out in the 

presence of a bas such as triethylamine, K 2 C0 3 and 
NaOH and with a solvent such astetrahydrofuran, 
acetonitrile and water. Normally, if the benzimidazole 
moiety is asymetricaily substituted, b thth N(1)- 
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and the N(3J- acyl d rivatives are obtained, and 
therefore, if necessary, th two components have to 
be separated. This may b d nebyrecrystallizati ns 
orbyextractiv orchr matographictechniques. 
5 ) Hydrolyzing a compound of the formula 




VI 



wherein X, R 15 , R 1 , R 2 , R 3 , R 4 , R 6 , R 7 and R 8 are as 
defined above and Z 3 is a suitable N-protecting group 
such as alkanoyl, carboalkoxy and trimethylsilyl, to 
theformation of a compound of theformula 1 wherein 
10 R s isH. 

The alkanoyl group in Z 3 can have 1 -6 carbon atoms 
and the carboalkoxy group 2-6 carbon atoms. The 
hydrolysis may be performed in alkaline solution or in 
acidic solution, the latter mainly for compounds 

15 wherein X is S; 

whereafterthe compound of theformula I obtained 
if desired, when X is -S-, is converted to a physiologi- 
cally acceptable salt or oxidized to form a compound 
of theformula I wherein X is -SO-. 

20 Depending on the process conditions and the 
starting materials, the end products of theformula I 
wherein XisS is obtained either as the free base or as 
a salt The end products of theformula 1 wherein Xis 
-SO- are obtained as the free base. Both the free base 

25 andthe salts of these end products are included 
withinthescope of the invention. Thus, basic, neutral 
or mixed salts may be obtained as well as hemi, 
mono, sesqui or polyhyd rates. Acid addition salts of 
the new sulficides may in a manner known perse be 

30 transformed into free base using basic agents such as 
alkali or by ion exchange. The free bases of the 
sulfides obtained may also form salts with organic or 
inorganic acids. In the preparation of acid addition 
salts preferably such acids are used which form 

35 suitable therapeutically acceptable salts. 

Examplesof such acidsare hydrohalogen acids, 
sulfonic acid, phosphoric acid, nitric acid, and per- 
chloricacld; aliphatic, alicyclic, aromatic or heter- 
ocyclic carboxy I or sulfonic acids, such as formic acid, 

40 acetic acid, propionic acid, succinic acid, glycolic acid, 
lactic acid, malic acid, tartaric acid, citric acid, 
ascorbic acid, maleic acid, hydroxymaleic acid, pyru- 
vic acid, phenylacetic acid, benzoic acid, p-ami- 
nobenzoic acid, p - hydroxybenzoic acid, salicyclic 

45 acid or p-aminosalicylic acid, ambonicacid, 

methanesulfonic acid, ethanesulfonic acid, hydroxy- 
ethanesulfonicacid, ethylenesulfonic acid, 
halogenbenzenesulfonic acid, toluenesulfonic acid, 
naphtylsulfonicacid orsulfanilic acids, methionine, 

50 tryptophane, lysine or argtnine. 

Theseorothersaltsofth newsulfide ompounds, 
as ,g.picrates,mayserv as purifying agents fthe 
fre bases obtained. Sa Its of the bases may be 
form d, separated from solution, and then the free 

55 base can be recovered in higher purity from a new 
salt solution. 
Rac mates obtained can b s parated according to 



known methods, .g.recrystallizationfr man opti- 
cally active solvent, use of microorganisms, reactions 
60 with optically active acids forming diastere meric 
salts which can be separated, (e.g. separati n based 
on different solubilities of the diastereomers), acyla- 
tion of the benzimidazoie nitrogen (R 5 = H) or another 
nitrogen or oxygen atom in a substituent by an 
65 optically active activated carboxylic acid (e.g. acid 
chloride), followed by chromatographicseparation 
anddeacylation. 

Suitable optically active acids for salt formation are 
the L- and D-f orms of tartaric acid, di-o- tolyl -tartaric 

70 acid, malic acid, mandeiic acid, camphorsulfonic acid 
or quinic acid, and for acylation O - methylmandelic 
acid. Preferably the more active part of thetwo 
antipodes is isolated. 
In the case of diastereomeric mixtures (racem ate 

75 mixtures) these may be separated into 

stereoisomeric (diastereomeric) pure racemates by 
means of chromatography orfractional crystalliza- 
tion. 

The starting materials utilized in the processes a 
80 and c-e are obtained from the process b. The starting 
materials used for process b are in some cases 
known, but in most cases unknown. These unknown 
starting materials may, however, be obtained accord- 
ing to processes known perse. 
65 Starting materials of the formula II 

wherein Z 1 is SH may be obtained from the corres- 
ponding o- phenylenediamine by reaction with 
potassium ethylxanthate (Org. Synth. Vol. 30, p. 56) 
orthiophosgene. 

90 The compounds of theformula II wherein Z 1 Is 
alkylmercapto and alkylsulftnyl may be obtained 
from the above mentioned compound by simple S - 
alkylation with alkyl halide and by oxidation of the 
product from theS - alkylation, respectively. 

95 ThecompoundsoftheformulallwhereinZ 1 is 
halogen or acyloxy may be obtained from com- 
pounds of thesameformula wherein Z 1 isOH by 
treatmentwithPOCI 3 ,POBr 3 andthenkeorthe 
appropriate acyl halide, respectively. The starting 

100 material wherein Z 1 is OH is obtained from the 

corresponding o - phenylenediamine by reaction with 
phosgene. 

The o - phenylenediamines required may be 
obtained from the corresponding substituted ben- 

105 zenes according to processes known perse, e.g. by 
the consecutive processes: nitration, reduction, 
acetylation, nitration, deacetylati n and reduction, or 
from one of th intermediary stages just m nti ned. 
In order to obtain a o - phenylenediamine wherein R 5 

110 isotherthanH, acylation (by th group R 14 C0) is 
preferably mad onth nitro- aniline stage. 
Starting materials of the formula 
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in 



wherein R is is H, maybe obtained eitherfromthe 
correspondingly substituted (R 6 , R 7 and R 8 ) 2 - methyl 
-substituted pyridine N - oxide via a known rear- 
rangements the intermediate 2 - pyridinylmethanol 
5 or via a hydroxymethylation of the substituted (R 6 , R 7 
and R 8 ) pyridine to give the same intermediate, and 
then treatment of the 2 - pyridinylmethanol with 
halogenating agents such as thionyl chloride orO- 
acylating agents such as p -toluenesulfonyl chloride 

10 to give compounds of the formula ill wherein Z 2 is 
halogen and sulfonyloxy groups, respectively. 

These leaving groups may then be substituted for 
atkylmercapto groups by treatment with e.g. sodium 
alkylmercaptide, which may then be oxidized to an 

1 5 alkylsulfinyl group, or substituted for SH by treatment 
with e.g. NaSH. 
For the preparation of intermediates of formula 




VII 



wherein R 7 is alkoxy, alkenyloxy, alkynyloxy, alkoxy- 
alkoxy and dialkylaminoalkoxy, a compound of 

20 formula VII, wherein R 7 is NO* is reacted by the 

corresponding sodium alkoxide. Analogously, for the 
preparation of an intermediate of formula VII wherein 
R 6 and R 7 or R 7 and R 8 form a ring structure including 
an oxygen atom at position 4, a com pound of formula 

25 Vltwherein R 7 is N0 2 and R 6 or R 8 represents 

hydroxyalkyl is reacted with a non-nucleophilic base. 

The following intermediates A) and B)are included 
inthescopeoftheinvention: 
A) New compounds of the formula 




VIII 



30 wherein R 1a , R 28 , R 38 and R 4a are the same or different 
and selected from the g rou ps 

(a) H, 

(b) alkyl containing 1-6 carbon atoms, including 
cycloalkyl, 

35 (c) alkoxyalkylcontaining1-3carbonatomsinthe 
alkoxy part and 1 -6 carbon atoms in the alkyl part, 

(d) aryloxyalkyl containing 1-6 carbon atoms in the 
alkyl part, 

(e) arylalkyl containing l-6carb natomsinth 
40 alkyl part, 

(f) aryl, 

(g) alkoxycontaining1-6carbonatoms, 

(h) alkoxyalkoxy containing 1-3 carbon atoms in 
the outer part and 1 -6 carbon at ms in the part 

45 near stth aromaticring, 



(i) aryloxyalk xy containing 1-6 carb natomsin 
the alkoxy part, 

(j) arylalkoxyc ntaining 1-6 carbon at msinthe 
alkoxy part and 
50 (k) aryloxy, 
R^is 

(a) H, 

(b) alkoxycarbonyl containing 1-4 carbon atoms in 
the alkoxy part, 

55 (c) arylalkoxycarbonyl containing 1-2 carbon 
atoms in the alkoxy part, 

(d) dialkylaminocarbonyl containing 1-4 carbon 
atoms in each alkyl group, or 

(e) arylaminocarbonyl, 
60 andZ 1a ls 

(a) SH, 

(b) CI or Br 

and provided that not more than one of R 1a , R 28 , R 38 
and R 48 is H, are suitable intermediatesforthe 
65 preparation of compounds of theformula I with R 1 , 
R 2 ,R 3 , R 4 and R 5 having the same meaning as R 1a , R 2a , 
R 38 , R 4a and R 58 , respectively, according to method b. 
B) Newcompoundsoftheformula 




IX 



wherein R 68 and R 8 ° are 
70 (a) Hor 

(b) alkyl containing 1-5 carbon atoms, and R 7a is 

(a) alkenyloxy containing 2-5 carbon atoms, or 

(b) alkynyloxy containing 2-5 carbon atoms, 

(c) oxacycloalkyl containing one oxygen atom and 
75 3-7 carbon atoms 

(d) oxacycloalkoxy containing two oxygen atoms 
and 4-7 carbon atoms 

(e) oxacycloalkylalkyl containing one oxygen atom 
and 4-7 carbon atoms 

80 (f) oxacycloalkylalkoxy containing two oxygen 
atoms and 4-6 carbon atoms, 
or 

(g) R 60 and R 7a , or R 7a and R te together with the 
adjacent carbon atoms in the pyridine ring form a ring 
85 wherein the part constituted by R 6a and R 7a or R 7a and 
R^is 

— CH=CH— CH=CH— 

-0-<CH 2 ) pa - 

— CH Z — (CH)p a — 
90 — O— CH=CH— 

wherein pa is 2, 3 or 4 and the O atom always is 
attached to position R 7a , 
and Z 28 is 

<a)SH, 

95 (b) halogen CI, Br, 1 or 
(c)OH 

and provided that not more than on of R 8a and R 8a is 
H, are suitable int rmediat s for the preparation of 
compounds of th formula I with R 6 , R 7 and R 8 having 
100 thesam meaning as R 88 , R 7a and R 8a , resp ctively, 
according to method b. 

For clinical use the compounds ofthe invention are 
formulated into pharmaceutical formulati ns for oral, 
rectal, parenteral roth rm d f administrati n. 



22 



The pharmaceutical f rmulati nc ntainsac m- 
pound fth invention m combination with a 
pharmaceutically acceptable carrier. The carrier may 
beinth form of a solid, semi-solid or liquid dilu nt, 
5 ora capsule. These pharmaceutical preparations are 
a further object of the invention. Usually the amount 
ofactive compounds is between 0.1-95% by weightof 
the preparation, between 0.2-20% by weight in 
preparationsfor parenteral use and between 1 and 50 

10 % by weight in preparationsfororaladministration. 
In the preparation of pharmaceutical formulations 
containing a compound of the present invention in 
the form of dosage units for oral administration the 
compound selected may be mixed with a solid, 

1 5 powdered carrer, such as lactose, saccharose, sorbi- 
tol, mannitol, starch, amylopectin, cellulose deriva- 
tives, gelatin, or another suitable carrier, as well as 
with lubricating agents such as magnesium stea rate, 
calcium stearate, sodium steryl fumarate and 

20 polyethylene glycol waxes. The mixture is then 
processed into granules or pressed into tablets. Since 
the sulfoxides of the invention are susceptible to 
degradation in acid to neutral media, granules and 
tablets containing sulfoxides are preferably coated 

25 with an enteric coating which protects the active 
compound from acid degraduation as long as the 
dosage form remains in the stomach. The enteric 
coating is chosen among pharmaceutically accept- 
able enteric-coating materials e.g. beeswax, shellac 

30 oranionicfilm-forming polymers such as cellulose 
acetate phthalate, hydroxypropylmethylcellulose 
phthalate, partly methyl esterified methacrylic acid 
polymers and the like, if preferred in combination 
with a suitable plasticizer. To this coating various 

35 dyes may be added in order to distinguish among 
tablets or granules with different active compounds 
or with different amounts of the active compound 
present 

Soft gelatine capsules may be prepared with 

40 capsules containing a mixture of the active com- 
pound or compounds of the invention, vegetable oil, 
fat, or other suitable vehicleforsoft gelatine capsules. 
Soft gelatine capsules may also be enteric coated as 
described above. Hard gelatine capsules may contain 

45 granules or enteric-coated granules of the active 
compound. Hard gelatine capsules may also contain 
the active compound in combination with a solid 
powdered carrier such as lactose, saccharose, sorbi- 
tol, mannitol, potato starch, corn starch, amylopectin, 

50 cellulose derivativesorgelatine. The hard gelatine 
capsules may be enteric coated as described above. 

Dosage units for rectal administration may be 
prepared in the form of suppositories which contain 
the active substance mixed with a neutral fat base, or 

55 they may be prepared in the form of a gelatine rectal 
capsule which contains the active substance in a 
mixture with a v gatable oil, paraffin oil or other 
suitable vehicle f rgelatine rectal capsules,orthey 
may be prepared in the form of a ready-made micro 

60 enema, or they may be prepared in the form of a dry 
micro nema formulation to be reconstituted in a 
suitable solvent just prior to administration. 

Liquid preparations fororal administration may b 
prepared in the form of syrups or suspensi ns,e.g. 

65 solutions or suspensions containing from 0.2 % to 20 
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% by weight of the active ingr dientandthe 
remaind r consisting of sugar or sugaraicohols and 
a mixture f ethanol, water, glycerol, propylene 
glycol and polyethylene glycol. If desired, such liquid 

70 preparations may contain colouring agents, flavour- 
ing agents, saccharine and carboxymethyl cellulose 
or other thickening agent Liquid preparationsfor oral 
administration may also be prepared in the form of a 
dry powderto be reconstituted with a suitable solvent 

75 priortouse. 

Solutions for parenteraf administration may be 
prepared as a solution of a compound of the 
invention in a pharmaceutically acceptable solvent, 
preferably in a concentration from 0,1 %to10 % by 

80 weight These solutions may also* contain stabilizing 
agents and/or buffering agents and may be manufac- 
tured in different unit dose ampoules or vialsv 
Solutions for parenteral administration may also be 
prepared as a dry preparation to be reconstituted 

85 with a suitable solvent extenporaneously before use. 
The typical daily dose of the active substance varies 
within a wide range and will depend on various 
factors such as for example the individual require- 
ment of each patient, the route of administration and 

90 the disease. In general, oral and parenteral dosages 
willbeinthe range of 5 to 500 mg per day of active 
substance. 

The invention is illustrated by thefoilowing exam- 
ples. 

95 Example 7. Method a. Preparation of 4,6 -dimethyl - 
5- methoxy- 2- [[(3,4- dimethyl - 2 - pyridinyl) methyl] 
sulfinyl] - 1//- benzimidazole. 

m-Chloroperbenzoic acid, 91 % (0.53 g. 0.0028 mol) 
dissolved in CH 2 CI 2 (25 ml) and cooled to -10°C was 

1 00 added under stirring to 4,6 - dimethyl - 5 - methoxy - 2 
- [[(3,4 - dimethyl - 2 - pyridinyl) methyl] thio] - 1 H- 
benzimidazole (0.91 g, 0.0028 mol) dissolved in 
CH 2 CI 2 (50 ml) maintaining the temperature at -5°C. 
Stirring was continued at -5°Cfor 5 min andthen 

105 NaOH (0.34 g, 0.0085 mol) dissolved in water (25 ml) 
was added undervigorous stirring. The two phases 
were separated and the aqueous phase was washed 
with CH 2 CI 2 (10 ml). More CH 2 CI 2 (50 mi) was added to 
the aqueous phase, the pH was adjusted to 9.5 by 

110 adding 2M HCI and after stirring the phases were 
separated.The organic phase was dried (Na 2 S0 4 ), 
filtered and the solvent was evaporated off giving an 
oil which was crystallized from CH 3 CN (15 ml) 
yielding the desired product (0.3 g, 32%), m.p. 161°C. 

115 Example2. Method a. Preparation of 4,6-dimethyl- 
5 - hepty loxy - 2 - [[(4 - methoxy - 3,5 - dimethyl - 2 - 
pyridinyl) methyl] sulfinyl] - 1 W- benzimidazole. 

m-Chloroperbenzoic acid, 91 % (1 .13 g, 0.0059 mol) 
dissolved in CH 2 CI 2 (25 ml)and cooled to -10°C was 

1 20 added under stirri ng to 4.6 - dimethyl - 5 - heptyloxy - 
2 - [[{4 - methoxy - 3,5 - dimethyl - 2 * pyridinyl) 
methyl] thio] -1H- benzimidazole (2.7 g, 0.0059 m I) 
dissolved in CH 2 CI 2 {50 ml) maintaining the tempera- 
ture at -5°C. Stirring was continued at -5°Cfor 1 0 

1 25 min. The two phases were separated and then NaOH 
(0.26 g, 0.0Q66 mol) dissolved in water (50 ml) was 
add d under vigorous stirring. The tw phases were 
separated. The organic phase was dried (Na 2 S0 4 ), 
filtered and the solvent evaporated off giving a 

130 r siduaIoil,whichaccordingtoNMR included 30% of 
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unreacted starting material. The oil waschromatog- 
raphed on a silica column using CH 3 OH— CH 2 CI 2 5:95 
as eli/ant and then the product was recrystallized 
fromCH 3 CN giving the d sired product in crystalline 
5 form(0.85g,32%),m.p.116°C. 

Which one of these two procedures that have been 
used for the preparation of the different sulfoxides 
have been indicated in Table 2 below. For most of the 
compounds synthesized according to example 2 the 

10 chromatograprfic separation was not performed. 
Example 3. Method b. Preparation of 4,6 - dimethyl - 
5- methoxy- 2- [[(3,4* dimethyl -2-pyridinyl) methyl] 
thio] - IW-benzimfdazole. 
To 4,6 - dimethyl - 5- methoxy - 2 - mercapto 

15 benzimidazole (1.04^0.0050 mol) in methanol (50 
ml) were added (in trtefoilowing order) NaOH (0.2 g, 
;.0050 mol) dissolvedlirawater (2 ml) and 3,4- 
dimethyi - 2 - chlorometftyf pyridine hydrochloride 
(0.96 g, 0.0050 mol). The mixture was heated until 

20 reflux. NaOH (0.2 g, 0.0050 moi) dissolved in water (2 
ml) was added dropwise andthen the reflux was 
continued for 3 hours. The mixture was poured on 
ice-water (200 ml). Filtration and recrystallization 
fromCH 3 CN gave the desired product(1.1 g,67%). 

25 NMR data for the final product is given below. 
Example 4 and 5. Method d. Preparatfonof N 1 - 
benzoyl - 5 - methoxy - 2 - [[(4 - m ethoxy - 3,5 - 
dimethyl -2-pyridinyl) methyl] -thio] - 1W- 
benzimidazoleand N 1 - benzoyl -6- methoxy -2- [[(4- 

30 methoxy - 3,5 - dimethyl - 2 - pyridinyl) methyl] thio] - 
1H- benzimidazole 

5 - Methoxy - 2 - [[(4 - meth oxy - 3,5 - dimethyl - 2 - 
pyridinyl) methyl] - thio] - \H- benzimidazole (3.0 g, 
0.009 mol) was dissolved in CH 3 CN (30 ml) and 

35 triethylamine (1.9 ml) was added. Benzoyl chloride 
(1 .4 g, 0.01 0 mol ) was added dropwise under stirring 
during 15 min.Then the mixture was stirred at 55°C 
for 45 min. The solvent was evaporated off and ether 
was added to the residue under ice-cooling. The 

40 crystalline residue, thus obtained was stirred with 
water, filtered off and dried giving a white crystalline 
product mixture (1 .9 g, 48%) of the desired two 
products in a 75:25 molar ratio (according to HPLC- 
analysis and NMR). NMR dataforthe final products is 

45 given below. 

Table ?. Stannary of work Inn examples. 



Example 6. Method d. Preparation of N - methoxy- 
carbonyl - 5,6 - methy lenedioxy - 2 - [[(4 - methoxy - 
3,5 - dimethyl - 2 - pyridinyl) - methyl] sulfinyl] -1H- 
benzimidazole. 

50 Chloro methylformate (0.24 g, 0.0026 mol) dis- 
solved in CH 2 CI 2 (5 ml) was added dropwise to a 
stirred solution of 5,6 - methylenedioxy - 2- [[(4 - 
methoxy - 3,5 - dimethyl - 2 - pyridinyl) - methyl] 
sulfinyl] - 1H- benzimidazole (0.80 g, 0.0022 mol) and 

55 triethylamineinCH 2 Cl2(10ml).Themixturewasthen 
stirred at room temperatu re for 1 9 h. The CH 2 CI 2 - 
solution was washed with water, dried (MgS0 4 ) and 
the solvent was evaporated giving the desired 
product as an oil (0.06 g, 6%). N MR data for the final 

60 product is given below. 

Example 7. Method d. Preparation of N 1 - (IST- 
phenylcarbamoy I ) - 5,6 - methylenedioxy - 2 - [[(4 - 
methoxy - 3,5 - dimethyl - 2 - pyridinyl) - methyl] 
sulfinyl] • 1 H- benzimidazole. 

65 Phenylisocyanate (0.20 g, 0.00167 mol) dissolved in 
CH 2 CI 2 (5 ml) was added dropwise under stirring to a 
solution of 5,6 - methylenedioxy -2 - [[{4- methoxy - 
3,5 - dimethyl - 2 - pyridinyl) - methyl] sulfinyl] - 1 H- 
benzimidazole (0.50 g, 0.00139 mol) and triethyla- 

70 mine (0.28 g, 0.00278 mol) in CH 2 CL 2 (1 5 ml). The 
mixtu re was then stirred at room temperature for 50 
hou rs. The CH 2 CI 2 -solution was washed with water, 
dried (MgS04) and the solvent was evaporated giving 
the desired product as an oil (0.03 g, 5%). NMR data 

75 for the final products is given below. 

Example 8. Method e. Preparation of 4,6-dimethyl -5 - 
methoxy - 2 - [[(4- methoxy - 3,5 - dimethyl - 2 - 
pyridinyljmethy l]sulfinyl] -1H- benzimidazole. 
N 1 - Propiony I - 4,6 - dimethyl - 5 - methoxy - 2 - [[(4 - 

80 methoxy - 3,5 - dimethyl - 2 - py ridiny Dmethy l]su I- 
finyl] -1H- benzimidazole (1 .0 g, 0.0023 mol) was 
heated in 1 M NaOH (1 5 ml) for 1 h under stirring and 
N 2 -atmosphere, pH was adjusted to 9.5 by addition of 
2M HCL Extraction with CH 2 CI 2 , separation of the 

85 phases, drying the organic phase, evaporation of the 
solvent and recrystallization from CH 3 CN gave the 
desired product (0.30 g, 35% ), m.p. 1 37°C. 

Thefoiiowing Table 2 gives data for further 
examples of compounds of the invention. 
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Yield 
X 


H.p.(°C) 
other dat 


H 


H 


H 


CH, 


OCH 2 CiCH 


"3 


a (Ex 1) 


71 


145 


H 


H 


H 


H 


OCH3 


^5 


a (Ex 1) 


31 


147 


H 


H 


H 


H 






b (Ex 3) 


61 


tm 


H 


H 


H 


H 






a (Ex 2) 


34 


HHR 


H 


H 


H 


CH, 


OCHj 




b (Ex 3) 


22 


148 


CH 3 


H 


H 


«1 


OC^OtCHg 


CH 3 


b (Ex 3) 


76 


134-136 




H 


H 




OCHjCH-CHj 


CH, 


a (Ex 1) 


35 


111 


H 


H 


H 




OCH 3 


0*3 


b (Ex 3) 




66 


H 


H 


H 




OCH 3 




a (Ex 1) 


39 


. 94 


H 


H 


H 


CH, 


0CH 3 


°«3 


b (Ex 3) 


75 


HHR 


H 


H 


H 


«3 


0CH 3 


^3 


a (Ex 2} 


60 


155 



cent. 
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Ex 


X 


R 15 


R 1 


R 2 


R 3 


R< 


R 5 


R 6 


R 7 


R 8 


Method 
{Ex. No.) 


Yield 
% 


M.P.(°C) 
other data 


47 


sa 


H 


H 


C00CH 2 CH 2 OCH 3 


CH 3 


H 


H. 


CH 3 


OCH3 


CH 3 


a 






48 


s 


H 


H 




CH 3 


H 


H 


°*3 


OCH3 




c 






AQ 


so 


H 


H 


COOCH^^ 


^3 


H 


H 


a 3 


OCH3 


^3 


B 






SO 


s 


H 


H 


CH 2 0H 


CH 3 


H 


H 


CH 3 


0CH 3 


CH, 


b (Ex 3) 


B5 


192 


SI 


so 


H 


ti 


CH 2 0H 


CH 3 


H 


H 


0*3 


OCH3 


™3 


a (Exl) 


10 


169 


52 


s 


H 




CH 2 0C0-^^ 


CH 3 


H 


H 


a 3 


0CH 3 


CH 3 


c 






S3 


so 


H 


H 


CH 2 oco-^xn 


□13 


H 


H 


ffl 3 


nm 
0CH 3 


ru 


a 






54 


s 


N 


h 


COOCHj 


* CH, 
3 


H 


H 


CH, 
3 


OCH 2 CH°CH 2 


3 


b (Ex 3) 


75 


168 


55 


so 


H 


H 


C0OCH 3 


CH 3 


H 


K 


«3 


OCH 2 CK=CH 2 


CH 3 


a (Exl) 


52 


139 


56 


s 


H 


^3 


0CH3 




H 


K 


«3 


OCH 3 


CT 3 


b (Ex 3) 


70 


NMR 


8 


so 


H 


CH3 


OCH 3 


<*3 


H 


H 


™3 


OCH 3 


^3 




§§ 


W 


3 


s 


H 


"3 


0CH3 


013 


H 


H 


CH3 


^3 


H 


b (Ex 3) 


67 


NHR 


1 


so 


H 


CH 3 


OCHg 


°»J 


H 


H 


CH 3 


CH 3 


H 


a (Exl) 


32 


161 


57 


s 


H 


Ch 3 


0CH 2 CH 2 0CH 3 


CH 3 


H 


H 


«3 


OCH 3 


*1 


b (Ex 3) 


90 


NMR 


sa 


so 


H 


CH 3 


OCH 2 CH 2 OCH 3 


^3 


H 


H 


CH 3 


OCH 3 


CH 3 


a (Exl) 


68 


144 



cont. 



Ex 


X 


R 15 


R 1 


R 2 


R 3 


R 4 


R 5 


R 6 


R 7 


R 8 


Method 
(Ex. Ho.) 


Yield 
% 


N.p.(°C) 
other data 


59 


S 


H 


CH, 


0CH 2 CH 2 0CH 3 




H 


H 


H 


CHg 


^3 


b (Ex 3) 


95 


NMR 


60 


SO 


H 


CH, 


0CH 2 CH 2 0CH 3 


^3 


H 


H 


H 


CH 3 


CH3 


a (Ex 1) 


58 


131 


61 


S 


H 


CH 3 


C0CH 3 


CH, 


H 


H 




0CH 3 


CH 3 


b (Ex 3) 


90 ' 


192-4 


62 


SO 


H 


CH 3 


COCH 3 


CH 3 


H 


H 


CH 3 


OCH 3 


CH 3 


a (Ex 2) 


25 


164-5 


63 


S 


H 


CH, 


C0CH 3 


^3 


H 


H 


CH, 


H. 


CH 3 


b (Ex 3) 


99 


184-6 


64 


SO 


H 


CH 3 


C0CH 3 


CH 3 


H 


H 


CH 3 


H 


CH 3 


a (Lx 2) 


91 


148-50 


65 


s 


H 






CH 3 


H 


H 


CH 3 


0CH 3 


CH 3 


b (Ex 3) 


68 




66 


SO 


H 


«I 




CH3 


H 


H 


CH 3 


OCH 3 


CH 3 


a (Ex 2) 


48 


NMR 


67 


s 


H 


CH, 


¥5 


«1 


H 


H 


CH 3 


0CH 3 


CH, 


b (Ex 3) 


91 


182 


68 


so 


H 


ay 


ys 


«3 


H 


H 


CH 3 


OCH 3 


"a 


a (Ex 2) 


67 


175-7 


69 


s 


H 


CH, 




»J 


H 


H 


CH 3 


OCH, 


H 


b (Ex 3J 


95 


NMR 


70 


so 


H 


*J 


C 2»5 


^3 


H 


H 


<»3 


OCH 3 


H 


a (Ex 2) 


73 


142-3 


71 


s 


H 


C 2 H 5 


CN 


C 2«5 


H 


H 


CH3 


OCH3 


CH 3 


b (Ex 3) 


82 


150 


72 


so 


H 




CH 


C 2«5 


H 


H 


CH 3 


OCH3 


CH 3 


a (Ex 2) 


81 


180 


73 


s 


H 


CH, 


0CH 3 


CH 3 


CH 3 


H 


CH, 


0CH 3 


CH 3 


b (Ex 3) 


82 


143 


74 


so 


H 


CH 3 


OCH 3 


»3 


«3 


H 


CH, 


OCH3 


CH 3 


a (Ex 2) 


43 


163 



cont. 
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Ex X R 15 R 1 R 2 R 3 R 4 R 5 R 6 R 7 R 8 Method Yield M.p.(°C) 
(Ex. Ho.) % other data 



75 


S 


H 


CI 


CI 


Cl 


H 


H 


CH 3 


0CH 3 


CH 3 


b (Ex 3) 


90 


204 


76 


SO 


K 


CI 


CI 


CI 


H 


H 


CH 3 


0CH 3 


c« 3 


a 






77 


so 


H 


H 


CH 3 


CH 3 


H 


H 


H 


0CH 3 


C 2 H 5 


a {Ex 1) 


43 


156 


76 


s 


H 


H 


"SO 


H 


H 


H 


CH- 
1 


0CH 3 


OU 
3 


b (Ex 3) 


90 


HHR 


79 


so 


H 


H 


cor O 


H 


H 


H 


CH, 
3 


0CH 3 


CH, 


a (Ex 1) 


61 


NMR 


80 


s 


H 


H 


-OCHjO- 




H 


H 


CH 3 


OCH 3 


CH3 


b (Ex 3) 


91 


168 


Bl 


so 


H 


H 


-0CH 2 0- 




H 


H 


CH 3 


0CH 3 


CH 3 


a (Ex 1) 


67 


165 


82 


s 


H 


-CH=CH-CH=CH- 


H 


H 


H 


CH 3 


0CH 3 


CH3 


b (Ex 3) 


73 


KHR 


83 


so 


H 


-CH«CH-CH=CH- 


H 


K 


H 


CH 3 


0CH 3 


CH3 


a (Ex 1) 


60 


J84 


B4 


s 


H 


H 


-CH=CH-CH*»CH- 




K 


H 


CH 3 


0CH 3 


™J 


b (Ex 3} 


78 


191 


85 


so 


H 


H 


-CH=CH-CH=CH- 




H 


H 


^3 


0CK 3 




a (Ex 1) 


34 


175 


86 


s 


H 


-CH 2 CH 2 CH 2 CH 2 - 


H 


H 


H 


.CH 3 


0CK 3 




b (Ex 3) 


58 


NMR 


87 


so 


H 


-CH 2 CH 2 CH 2 CH 2 - 


H 


H 


H 


CH 3 


OCH 3 


CH 3 


a (Ex U 


27 


175 


88 


s 


H 


H 


-OCH 2 0- 




H 


C0 2 CH 3 


^3 


0CH 3 


0*3 


d 







cont. 



Ex X R 15 R 1 R 2 R 3 R 4 R S R 6 » 7 R 8 Hethod Yield «.p.(°C) 
(Ex. Ho.) I other data 



6 


so 


H 


H 


-0CH 2 0- 




H 


C0 2 CH 3 


CH 3 


0CH 3 


CH 3 


d (Ex 6) 


6 


NMR 


7 


SO 


H 


H 






H 


cohh-© 


W 3 


OCH3 


CH 3 


d (Ex 7) 


5 


HHR 


90 


S 


K 


H 


0CH 2 CH 2 CH 2 O^^ 


H 


H 


H 


CH 3 


0CH 3 


CH 3 


b (Ex 3) 


25 


KHR 


91 


SO 


H 


ri 


0CH 2 CH 2 CH 2 0-^ 


H 




H 


^3 


0CH 3 


CH 3 


a (Ex 2) 


78 


61 


92 


s 


H 


CH 3 


0(CH 2 ) 6 CH 3 


ffl 3 


H 


H 


"3 


0CH 3 


CH 3 


b (EX 3) 


64 • 


HHR 


2 


SO 


H 


CH 3 


0(CH 2 ) 6 CH 3 


^3 


H 


H 


CH 3 


0CH 3 


CH 3 


a (Ex 2) 


32 


116 


93 


s 


ri 


ri 


C 2«5 


H 


H 


H 


CH, 


0CH 2 CH«CH 2 


CH 3 


b (Ex 3) 


45 


KHR 


94 


so 


H 


H 


C 2»5 


N 


H 


H 


CH, 


0CH 2 CH=CH 2 


CH 3 


a(Exl) 


49 


124-6 


95 


s 


H 


H 


OCH3 


H 


H 


H 


ffl 3 


OOyMgOitCH^ 


CH 3 


b (Ex 3) 


S5 


NMR 


96 


so 


H 


H 


OCH3 


H 


H 


H 


°"3 


OC^C^CHICHjJg 


CH 3 


a (Ex 1) 


33 


111 


97 


s 


H 


-CHaCH-CH-C-CHgCHg- 




H 


H 


CH 3 


OCH3 


CH 3 


b (Ex 3) 


96 


190 


98 


so 


H 


-CH*CH-CH=C-CH 2 CH 2 - 




H 


H 


«3 


0CH 3 


CH 3 


a (Ex 2) 


93 


109 


A 
5 


s 
s 


H 
H 


H 
H 


OCH3 
H 


H 

OCH3 


H 
H 




CH 3 
CH 3 


OCH3 
OCH3 


CK 3 
CH 3 


d (Ex 4)1 
d (Ex 5)j 


48 


HHR 



cont. 
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Table 2 cont. 



Ex. X 


R 


R 




K 


«4 

K 


K 


A 6 


R 7 


R 8 


Method 
(Ex. No.) 


Yield 
% 


H n.(°Cl 
other data 


99 S 


H 


H 


CH(CH 3 ) 2 


H 


H 


|| 


ru 

3 


u wn 2 ui B un 2 


CH 


b (Ex 3) 


99 


70 


101 S 


H 


H 


C(OU) 4 
* 3'3 


H 


H 


H 


CH, 
a 


0CH 7 CH=CH, 


CH, 


b {Ex 3) 


52 


88-89 


102 SO 


H 


H 


r/ru \ 


u 
n 


If 


II 


en. 






a <£x 2) 


12 


NHR 


103 S 


H 


H 


O^CHgOCHj 


H 


H 


H 


CHj 


OCH3 


CH3 


b (Ex 3) 


84 


NHR 


104 SO 


II 


II 


CH CH.QCH 


H 


H 


H 


CH* 
WI3 


0CH, 


CH, 
3 


a (Ex 1) 


38 


118 


105 S 


H 


H 


$ 


I 


H 


H 


CH3 


OCH3 


^3 


b (Ex 3) 


58 


216 


106 SO 


H 


H 


s 


I 


H 


H 




0CH3 


CH3 


a (Ex 2) 


32 


158 


107 SO 


H 


H 


0CH 3 


H 


H 


C0 2 CH 3 


CHj 


OCH3 


CH 3 


I (Ex 4 and 


5) |e 


|nmr 


108 SO 


H 


H 


H 


OCH3 


H t 




CHj 


OCH3 


CH 3 








109 S, 


N 


H 


SCB 3 


H 


H 


II 


°h 


0CH 3 " 




b (Ex S) 


83 


147-148 


110 S 


H 


H 


CH(CH 3 ) 2 


H 


H 


H 




ocH fC> 


CH 3 


b (Ex 3) 


86 


} H KKR 


111 SO 


H 


H 


CHtCH 3 ) 2 


H 


H 




CHj 


flCH rQ 


CH 3 


a (Ex 2) 


89 


} H NHR 



cont-. 



Table 2 cont. 



Ex X R ,!> R' R 7 



Method 
(Ex. No.) 



Yield 
I 



other data 



112 S H H CHjCH^OCHj 

113 SO H H CH 2 CH 2 C0CH 3 

114 S H H Cf° 

N H 

115 S H H OCH 3 

116 SO H H 0CH 3 

117 S H H O^^^ 

118 SO H H 0-^^ 

119 S H H OCHgCH^^ 

120 SO H H OCHgCHg-^^ 



121 S H H CI 

122 SO H H 

123 S H H 



H 


H 


H 


CH3 


OCH 2 CH»CH 2 




b (Ex 3) 


40 


] H NHR 


H 


H 


H 


CH 3 


0CH 2 CH<=CH 2 


CH3 


a (Ex 2) 


28 


123-4 


H 


H 


H 


CH 3 


OCH 3 


CH3 


b (Ex 3) 


21 


162 


H 


H 


H 


-CH*CH-CH=CH- 


H 


b (Ex 3) 


67 


105 


H 


H 


H 


-CH«CH-CH*CH- 


H 


a (Ex 1) 


66 


100 


H 


H 


H 


CH 3 


OCH3 


CH 3 


b (Ex 3) 


98 


122 


H 


H 


H 


CH 3 


0CH 3 


CH3 


a (Be 2) 


80 


116 


H 


H 


H 


CH 3 


OCH 3 


CH 3 


b (Ex 3) 


80 


] H NHR 


H 


H 


H 


CH 3 


OCH3 


CH3 


a (Ex 2) 


55 


145 d 


H 


H 


H 


CH 3 


OCH3 


CH3 


b (Ex 3) 


82 


] H NHR 


H 


H 


H 


CH 3 


OCH3 


CH 3 


a (Ex 2) 


24 


*H NHR 


H 


H 


H 


CH 3 


OCH3 


CH 3 


b (Ex 3) 


88 


158 



cont. 
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Table 2 cont. 



Ex X 


R 15 


R 1 


R 2 


R 3 




R 5 


R 6 


R 7 


R 8 


Method 
Ex. Ho.) 


Yield 

z 


M.p. (*C) 
other data 


124 SO 


H 


H 


-© 


H 


H 


H 


CH 3 


0CH 3 


CM 3 


a (Ex 2) 


52 


104 


125 S 


K 


H 


SOCH 3 


H 


H 


H 


CH 3 


OCH3 


CH, 


b (Ex 3) 


57 


] H KKR 


126 SO 


H 


H 


S0CH 3 


H 


H 


H 


CH 3 


0CH 3 




a (Ex 1) 


47 


] H NMR 


127 SO 


H 


H 


NO. 


H 


H 


H 


CH 3 


OCH3 


CH. 


a (Ex 1) 


14 


*H NHR 


128 S 


H 


H 


Br 


H 


H 


H 


CH 3 


OCH 2 CH=CK2 


CH3 


b (2*3) 


64 


171 


129 SO 


N 


H 


Br 


H 


H 


H 


CH 3 


OCH 2 CH>CH 2 


*l 


a (Ex 2) 


58 


143 


130 S 


H 


H 


CCH 3 


H 


H 


H 


-CH*CH-0- 


K 


b (Ex 3) 


77 


HMR 


131 SO 


H 


K 


OCH3 


H 


H 


H 


-CH*CH-0- 


H 


a (Ex 2) 


19 


KKR 


132 SO 


N 


H 


CH 3 


CH 3 


H 


C0C(CH 3 ) 3 CH 3 


0£H 3 


CH 3 


d (Ex 6) 


22 


168 


134 SO 


H 


H 


CH3 


CH 3 


K 


C«(CH 3 ) 2 


CH 3 


OCH 3 


CH3 


d (Ex 6) 


21 


NHR 


135 S 


H 


H 


CH 3 


CH 3 


H 


H 






CM 3 








136 SO 


H 


H 


CH } 


CH 3 


1! 


H 


CH 3 




CH3 








137 5 


H 


H 




-CH 2 CH 2 CH 2 - 


H 


H 


CH 3 


OCHj 


CHj 


b (Ex 3) 


74 


160 


13B 50 


H 


H 




-ch ? ch 2 ch 2 - 


11 


H 


CH 3 


oai 3 


CH, 


a (Ex 1) 


40 


171 



cont. 



Table 2 cont. 



Ex X 


R 15 


R 1 R 2 


R 3 


R« 


R 5 


R 6 


R 7 


R 8 


Method 
(Ex. No.) 


Yield 
Z 


M.p. (*C> 
other data 


139 S 


H 


-CH*CH-CH=N- 


H 


H 


H 


CH3 


OCH3 


CH 3 


b (Ex 3) 


38 


NHR 


140 50 


H 


-CH-CH-CH=N- 


H 


H 


H 


CH 3 


OCH3 


CH, 


a (Ex 1) 


26 


60 


14) S 


H 


H 


-OCHgO- 


H 


H 


CH 3 


CH, 


CH, 


b (Ex 3) 


83 


193-95 


142 SO 


H 


H 

0 


0CH 2 0 


H 


H 


CH, 


CH 3 


CH 3 


a (Ex 2) 


76 


173 


143 SO 


H 


H CQCH3 


CH 3 


H 


H 


H 


OCH3 


C 2 H 5 


a (Ex 2) 


49 


154 


144 S 


H 


CH 3 CH 3 


CH3 


H 


H 


CH 3 


ch 3 


H 


b (Ex 3) 


39 


'h NHR 


145 SO 


K 


CH 3 CH3 


CH 3 


H 


H 




CH, 


H 


a (Ex 2) 


65 


*H KKR 


146 S 


H 


CH3 CHj 


CH 3 


H 


H 


H 


CH 3 . 


CH 3 


b (Ex 3) 


78 


143 


147 SO 


H 


CH 3 CH 3 


^3 


H 


H 


H 


CH 3 


CH3 


a (Ex 2) 


64 


180 


148 S 


H 


CH 3 CH 3 


CH 3 


H 


H 


CH 3 


H 


CH 3 


b (Ex 3) 


70 


239-42 


149 SO 


H 


CH3 CH3 


CH 3 


H 


H 


™3 


H 


"3 


a (Ex 2) 


14 


171 


150 S 


H 


CH 3 CH 3 


H 


CH3 


H 


CH 3 


ra 3 


H 


b (Ex 3) 


S6 


210 


151 50 


K 


CH3 CH3 


H 


CH 3 


H 


CH 3 


CH 3 


H 


a (Ex 2) 


66 


h NHR 


152 S 


H 


CH 3 CN 


CH, 


H 


H 


CH, 


¥s 


CH3 


b (Ex 3) 


94 


151 


153 SO 


H 


CH 3 CN 


CH 3 


N 


H 


CH3 


0C 2 H 5 


CH, 


1 (Ex 2) 


29 


150 


154 S 


H 


■ O 




H 


H 


H 


CH, 


C 2 H 5 


b (Ex 3) 


48 


^ NMR 



cont. 
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Table 2 cont. 



Ex X 




R 1 


R 2 


R 3 


R< 


« 5 


R 6 


R 7 


R 8 


Mehtad 
(Ex. No.) 


Yield 
% 


H.p. ra 
other data 


155 SO 


H 


H 


_/~\ „ 


n 


II 


w 






Z 5 


a (Ex 2) 


44 


105 


156 S 


H 


H 


-Q 


H 


H 


H 


CH 3 


OCH 2 CH 2 0€H 3 


CH 3 


b (Ex 3) 


94 


hi KMR 


157 SO 


H 


H 


-O 


H 


H 


H 


CH 3 


OCH 2 CH 2 OCH 3 


CH 3 


a (Ex 2) 


18 


161 


158 S 


H 


H 




H 


H 


H 


CH 3 


0CH rO 




b (Ex 3') 


67 


100 


159 SO 


H 


H 




H 


H 


H 


CH 3 




CH3 


a (Ex 2) 


57 


125 


160 S 


H 


H 


CH 2 CH 2 CO0C 2 H 5 


H 


H 


K 
0 


CH 3 


OCH 3 


CH 3 


b (Ex 3) 


15 


] H NKR 


161 SO 


H 


H 


0CH 3 


H 


.H 


I- 


OC(CH 3 ) 3 CH 3 


0CH 3 


CH 3 


d (Ex 6} 


50 


155 


163 SO 


H 


H 


OCH3 


H 


H 


H 


-CH 2 CH 2 0- 


H 






*H NMR 


1S*S 


H 


H 


OCH3 


H 


H 


H 


-CH 2 CH 2 CH 2 0- 


H 


b (Ex 3) 


71 


165" SO 


H 


H 


0CH 3 


H 


H 


H 


H 




-0CH 2 CH 2 - 








166 SO 


H 


H 


0CH 3 


H 


H 


H 


H 













Identifying data for compounds of the invention 



NMR -data of the compounds in Table 2 (90 MHz) 



Example 
NO. 


NMR-datai ftCOClg) ppm 


17 


2.3Cs,3H), 2.35(d,6H), 2.5ts,3H), 2.55(s,3H), 
4.4(s.2H>, 4*Z5-4.4ld,2H), 5 .2-5. 6 (m,2H> , 
S.9-6.4(m.lH), 6.9Cs.lH), B.3S(s,lH). 


25 




27 


2.2(s,3Hj f 2.3(s,3H), 2.6(s,3H), 4 .35-4 . 45 td, 2H) , 
4.45CB.2H), 5.2-5.6(m,2H). 5.85-6.35(ro, 1H) . 
&.9-7.S5tm,3H), 8.3Cs.lH). 


29 


2.2Cs,3H), 2.25la.3H), 2.4ts,3H), 4 .2-4.35£i. 2H) , 
4.4(s.2H). 5.5-5. 6(m,2H), 5.eS-B.3(m,lH), 
B.9-7-lCd.lHJ. 7.3-7,55(t,2H), 8.3{s.lH). 


36 


l.BCm,4H), 2.75(m,4HK 3.6(s,3H), 4.25(s,2H), 
6.35Cm,lH), 7.05(s f 2H), 7.4(d,lH), B.3(s,lH). 


37 


1.7(m,4H), 2.3-2. 7(m,4H). 3.BS(s,3H). 4.6{d,2H], 
6.6Cs,lH), 7.D5(s,2H], 7.6(m,lH). B.3(b,1H). 


44 


1.2-2.0Cm,lQH), 2.25(b,3H). 2.3 (s. 3H) 2.6(m, 1H) . 
3.75CS.3H). 4.45U.2H). 7.1tq.lH), 7.5(m,2H), 
8.35(s,lH). 


56 
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NMR-data of the compounds in Table 2. (cant.) 



Example 
No. 


NMR-dete: St CDClg) ppm 


3 


2.3(s,6H), 2.35(a,3H), 2.5(a,3H), 3.75(s.3H), 
4.4l8,ZHJ, 7.05-7.2(d, 1H) , 7.25(s,lH), 
B.3-8.45(d,lH). 


57 


2.2(s.3H], 2.25ts,3H), 2.3(a.3Hj, 2.5(s,3H). 
3.45(s»3H], 3.75(s,3H), 3.85(m,4H], 4.3(s # 2H) # 
7.2(br.s., 1H), B.3(s,lH). 


59 


2.3(s,6H), 2.4(s,3H), 2.55(b.3H), 3.5(s,3H), 
J.tJ(m,4HJ, 4.3(s,2Hj, 7.2(s # .lHJ, 7.3(s,lH), 
8.4(s,lH). 9.3(br.a., 1H). 


66 


1.2(t,3H), 2.15{a,3H), 2.2(a,3H), 2.3U,3H). 
^.MS.JHJ, l.B(q,2HJ, 3.65(3,3H), 4.8(s,2H), 
7.3(a,lH), 8.25(s,lH). 


69 


l.l(t,3H), 2.2(s,3H), 2.4(a,3H), 2.55(s,3H'). 
2.75(q,2H), 3.85(s,3H), 4.35(s,2H), 6.75(d.lH), 
7.2b(a ( lH), B.4(d,lH). 


78 


1.2(d.3H), 1.6(m,6H), 2.25(a,3H), 2.3(s,3H], 
3*0(m,lH), 3.75ts.3H). 4.15fm 1H1 4 A*it r 7M1 
4.55(m,lH), 7.3(q,lH), 7.6(m,2H), B.3(s,lH). 


79 


1.25(d,3H), l.B5Cm.6H>, 2.15U.3H). 2.2(s.3K), 
3.1(n»,lH), 3.65(8,3H). 4.1(m.lHJ, 4.6(m,lH), 
4.8(b,2H), 7.4(q,1H), 7.7td,lH). 7.8(s,lH), 
a.3(s,lH} . 


B2 


2.2(s,3H), 2.3(s.3H), 3.7(b»3H), 4.75(s,2H). 
7.3-fl.5(m, 8H) . 
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N'KR-data of the compounds In Table 2. (cont.) 





NlW-detat (ftCDClg) ppm 


55 


3.75(a,3H). 4.35(s.2H), 6.9(d;iH], 7.3(d.lH), 
8.25(s„lH). 


6 


2.:(s,3H), 2.35(e.3H), 3.8(s,3H), 4.1Sta,3H), 
4.75U.2H), 6.118.2H), 7.3U,1H), 7.5(s.lH), 
8.15(s,lH). 


7 


2.15(s,3H). 2.2ta,3H). 3.7ls,3H), 4.7[s,2H), 
o.05(s,2H), 7.0-7.6(m,7H), B.15(s,lH), 6.3{s,IH). 


go 


2.25(s,3H) f 2. 1-2.4 (m, 2H) , 2.3(s,3H), 3.75(s,3H), 
4.2(t,4H). 4.4fs„2H), 6.75-7 .2(ro, 5H), 7 .2-7. B(n. 3H) . 
8.3SCb,1H). 


92 


a.7-2,05(m,13H), 2.25(s,3H), 2.3(s,3H), 2.35ts,3H), 
2.5ts,3H), 3.B5-3.9(m,2H], 3.75ts,3H), 4.35E3.2H), 
7.2(s,lH), 6.3(s,lH). 


93 


1.25Ct.3H). 2.25ts.3H). 2.3(s.3H), 2-B(q,2H). 
4.4(d,2H), 4.45Cs,2H), 5.2-S.65(m, 2H>, 5. B5 -B. 3(m. 1H) 
7.0-7.65tm,2H). 7.5Cs.lH), B.35(s,lH). 


95 
4*5 


a.9(s,3H), l.QCs,3H), 1.5-1.95Cm,2H), 2.15-2.45 (m. 1H) 
2.25Cs,3Hl, 2.3(b,3H), 3. 7-4 .01 t, 2H) , 3.B5la,3HK 
4.4SU,2H), 2.8-7.0(m.lH). 7.15(d.lH), 7.45-7.55 
(d.lH), 8.3ts.lH). 

2.25[s,3H), 2.40U,3H). 3.6 and 3.85C2s. total 3HK 
3.B0Cs,3H), 4. B and 4, 65C2s, total 2H), 6.35-7.95 
(m,BH), B.35(s,lH). 
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NMR-data of the compounds tn Table 2. (cont.) 



Example 
No. 


NMR-data: JtCDCT^J ppra 


103 


2.3(s,3H), 2.35<s,3H), 3.0(t,2H), 3.35(s,3H), 
3.65{t,2H>. 3.8(s,3H). 4.4(s,2H>, 6.8-7.6(m,4H), 
8.25(s.1H). 


107+108 


2.2(s,3H). 2.35U.3H), 3.75(s,3H), 3.9 and 3.95 
<2s,total 3H), 4.15{s. 3M), 4.75U.2H), 7.07-7.95 
(m,3H), e.15(s,lH). 


102 


1.32(s,9H>, 2.08(s t 3H), 2.15(s,3H). 4.09(d,2H>, 
4.74(s,2H). 5.10-5.45(m,2H>, 5.73-5.25{m.lH), 
7.28-7.73(ra,3H), 8.27(s,lH). 


139 


2.22(s,3H>, 2.29(s.3H), 3.75(s,3H), 4.40U.2H}, 
7.38-7.58(m,lH), 7.87-8.02(m f ZH), 8.29-8.47(m,lH), 
8.70-9.O0(ra,2H). 


1 TO 


1.25{d,6HK 1.6-2.15(m,4H), 2.25(s,3H), 2.3{s,3H), 
3.0(ro,lH), 3.7-4.05(m.4H), 4.25(ra f lH), 4.5ls,2H), 
7J5(q,lH), 7.5(s,lH), 7.55(d,lH) ( 8.3(s,lH). 


111 


K3(d,6H), 1.55-2.15(m,4K), 2.2(s,3H) r 2.25(s,3H), 
3.05(n>,lH). 3.65{d,2H), 3.9(ra,2H>, 4.2{m,lH>, 4.8 
(s,2H), 7.3(d,lH), 7.4-7. 8(ra,2H), 8.3(s,lH). 


119 


2.3(s,3H), 2.35(s,3H), 3.15(t,2H). 3.7(s,3Kj, 
4.25(t,2H), 4.4(s,2H), 6.9(q t lH), 7.15(d,lH) t 7.3- 
7.6(ro,6H), 8.35(s,lH>. 


125 


2.3(s,3H), 2.35(s,3H), 2.8(s,3H), 3.8(S.3H>. 4.5 
(s,2H), 7.5(d,lH), 7.75(d,lH>, 8.05(s,lH), 8.4(s.1H). 
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NMR-data of the compounds In Table 2. (cont.) 



Example 
No. 


NMR-data: J(CDC1 3 ) ppm 


126 


2.2<s,6H), 2.8<s,3H). 3.7(s,3H), 4.85(s,2H) ( 7.6 
(q,1H), 7.85{d,1H), 8.15(sJH), 8.25(s,1H). 


127 


2.25(d,6H), 3.75(s,3H>, 4.9{d,?H), 7.8(d t 1H), 
8.3(s.lH). 8.3(q.1H) 8 £5fd 1H) 


134 


2.2(d,6H), 2.35<d.6H>, 3.1ls,6H), 3.7(s.3H), 4.95 
(s»2H), 7.2(s t 1H), 7.6(s,lH), 8.3(s,1H). 


112 


2.1(s f 3H), 2.25<s,3H), 2.3|s.3H) f 2.65-3.2(m,4H) . 
4.4(d.2H). 4.42(s.2H). 5 2-5 6(m 2H) 5 9-6 4(m 1H) 
7.1{dd,lH), 7.4(d,lH), 7.5(d,lH), 8.35[s,lH). 


121 


2,25(s,'3H), 2.35(s.3H>, 3.8(s,3H>, 4.45(s,2H), 
7.45-8.0{m,7H), 8.15(s,1H), 8.4(s,1H). 


122 


2.2(s,6H), 3.7(s,3H), 4.8(d,2H), 7.5-8.05(n>,7H) , 
8.2(s,lH), 8.25(s,1H). 


144 


2.25{s,3H). 2.35(s.6H), 2.3B(s,3H), 2.55(s,3H>, 
4 4fs 2H1 7 l&fd 1H) 7 Ifc IHl ft AM 1H1 


145 


2.15(s,3H), 2.23(s,3H), 2.27(s,3H), 2.4{s,3H>, 
2.47(5,34), 4.8(s,2H), 7.1(d,lH), 7.3(S,1H), 
8.37(d,1H). 


151 


2.2(s,3H) t 2.23(s,3H), 2.35{s,3H), 2.4(s,3H), 
2.47U.3H), 4.8{d,2H). 7.0(s,lH) r 7.1<d,lH>, 8.37 
(dJH). 


130 


3.85U.3H), 4.65(s,2H), 6.8-7. 8(ra,7H), 8.55(d,lK) 



NHR-da ta of t he compounds tn Table 2. (cont.) 



Example 
No. 


NMR-data: cf(CDCl 3 ) ppm 


131 


3.85(s,3H), 4.95(d,2H), 6.65-7.60(m,7H), 8.45(d,1H). 


160 


1.15(t,3H), 2.20(s,3H) r 2.27{s,3H}, 2.49-2. 73{m,2R), 
2.89-3. 13(ra,2H), *.72(s,3H), 4,09(q,2H>, 4.37U.2H), 
6.98 and 7.08(dd,lH), 7.30-7.55(m,2H) , 8.28(sJH). 


154 


l-l-2.1(io,13H).2.3(s,3H),2.5-2.8(m,3H), 
4.4(s,2H), 7,l-7.65(m,4H), 8-5(s,lH) 


156 


l.l-2.0(xn,UH), 2.23(s,3H), 2.3(s,3H), 
3-45(8, 3H), 3.7(t,2H), 4.0(t,2H), 4.4(s,2H), 
7.05-7.65(m,3H) r 8.35(s # lH) 


164 

(270 KHz) 


2.13(m f 2H) r 2.8B(t,2H) ( 3.82(o,3H),4.26(t,2H), 
4 . 69 ( a , 2B) , 6 .7 -6 ,85 ( in , 2H) , 7 .OA ( d , 1H ) , 
7.39(d,2H),8.1(d,lH). 
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Preparation of intermediates 
Example 1 7. Method A. Preparation of 4,5,7 - 
trimethyl - 2 - mercapto - 1 H- benzimidazole. 
2 - Nitro - 3,4,6 - trimethyl aniline (1 0.2 g, 0.057 mol) 
5 was diss Ived in 95% ethan I (900 ml) and hydrogen- 
ated in the presence of Pd/C-catalyst until the 
theoretical amount of hydrogen had been consumed 
(1 hour).The whole mixture was transferred to 
another flask and potassium ethyfxanthate(12.8g f 

1 0 0.080 mol) dissolved in water (1 2.5 ml) was added. 
The mixture was ref luxed overnight, 2M NaOH (20 
ml) was added and the volatiles were evaporated off. 
The residue was dissolved in methanol (300 ml) and 
the catalyst was filtered off. Part of the solvent (200 

15 ml) was evaporated off. Water (100 ml) was added 
andthemixture was acidified with acetic acid (10ml) 
dissolved in water (20 ml). The crystalline precipitate 
wasfiltered off, washed with water and dried under 
reduced pressure, giving the desired product (7.2 g, 

20 66%), NMR: 5(COCI 3 )2.0(s,3H),2.05(s,3H),2.1(s,3H), 
3.3(br.s f 1H),6.5(s,1H). 

Example 12. Method B. Preparation of 4,6,7 - 
trimethyl - 5 - methoxy- 2 - mercapto - 1 H- 
benzimidazole. 

25 A solution of 4- methoxy - 3,5,6 - trimethyl -1,2- 
phenylenediamine (1 .8 g, 0.01 0 mol) and triethyla- 
mine (2.1 g), 0.021 mol) in CHCI 3 (1 5 ml) was added 
dropwise to a stirred solution of thiophosgene (0.60 
g, 0.0052 mol) in CHCI 3 (5 ml). The mixture was then 

30 stirred at room temperature fori hour. Water (15 ml) 
andtriethylamine (0.5 g) was added and the mixture 
was stirred for 1 hou r. The precipitate was filtered off, 
washed with water and dried in the air giving the 
desired product (0.96 g,43%), NMR: 6(COCI 3 ) 



35 2.5(s,3H), 2.65(s,6H), 3.65(s,3H), 1 2.0(br.s.,1 H). 

Example 1 3. M th dC. Preparation of 4-aIIyloxy- 3,5- 
dimethy I - 2 - pyridinyl - methanol. 

4 - Al ly loxy - 2,3,5 - trimethyl - pyridine N-oxide (4.0 
g, 0.021 mol) was added dropwise under stirring to 

40 acetic anhydride (8.0 ml, 0.062 mol) preheated to 
80°C, giving a final temperature of 120°C. The mixture 
was then heated at 80°C for 1 hour. Methanol (15.0 ml) 
was added and the mixture was kept af 80°Cfor 15 
min. The volatiles were evaporated under reduced 

45 pressure. 10% HCI (20ml) was added and the mixture 
was heated at 90°C for 1 hour and then cooledto room 
temperature. Excess 2 M NaOH was added and the 
mixture was extracted with CH 2 CI 2 . The organic 
phase was separated out and dried. Volatiles were 

50 evaporated off giving the desired product as an oil 
(3.0g,75%), NMR: 6(COCI 3 )2.1(s,3H),2.25(s,3H), 
4.4(m,2H), 4.65(s,2H), 4.75(s, 1 H), 5.2-5.65(m,2H), 5.9- 
6.45(m,1H),8.3(s,1H). 

Example 14. Method D. Preparation of 4- ally loxy -3,5 
55 - dimethyl -2 - pyridinyl - methyl chloride hydroch- 
loride. 

Thionyl chloride (4.0 ml) dissolved in CH 2 CI 2 (12 ml) 
was added dropwise to a stirred solution of 4 - 
allyloxy - 3,5 - dimethyl - 2 - pyridinylmethanol (8.0 g, 

60 0.041 mol) in CH 2 CI 2 (50 ml), maintaining the temper- 
ature below 6°C. Then the mixture was stirred at room 
temperature for 45 min (final temperature 15°C). 
Isopropanol (2 ml) wasadded and the solution was 
heated shortly at 35°C. The solvent was evaporated 

65 off and the crystalline residue was recrystallizedf rom 
ethanol/ether giving the desired product (3.0 g, 29%), 
m.p.115°C. 



Table 3a . Intermediates. Susnary of working examples. 




No. 


2 1a 


R la 


R 2 * 


R 3a 


R 4 * 


R 5a 


Method** 
(Ex. No.) 


Yield 
(*) 


HP <°C) 
other data 


15 


5H 


CH 3 


CH 3 


CH 3 


™3 


H 


A(Ex 11) 


19 


NMR 


16 


SH 


CH 3 


CH 3 


CH 3 


H 


H 


A(Ex 11} 


66 


NMR 


n 


SH 


CT 3 


CH 3 


H 


CH 3 


H 


A(Ex 11) 


66 


NMR 


17 


SH 


H 




H 


H 


H 


A(Ex 11) 


71 


NMR 


18 


SH 


CH 3 


0CH 3 


CH 3 


H 


H 


A(Ex 11) 


76 


NMR 


19 


SH 


CH 3 


0CH 2 CH 2 OCH 3 


CH 3 


H 


H 


A(Ex 11) 


85 


NMR 


no 


SH 


CH 3 


C 2»5 __ 


CH 3 


H 


H 


A(Ex 11) 


89 


NMR 


in 


SH 


H g].0CH 2 CH 2 CH 2 (^O 


H 


H 


H 


A(Ex 11) 


14 


167 


112 


SH 


CH 3 


0(CH 2 ) 6 CH 3 


CH 3 


H 


H 


A(Ex 11) 


73 


NMR 


12 


SH 


CH 3 


0CH 3 


CH 3 




H 


B(Ex 12) 


43 


NMR 


113 


SH 


-CH«CH-CH»CH-CH 2 CH 2 - 




H 


H 


A(Ex 11) 


23 


NMR 



'Method A: The 1,2-phenylenedi amine 1s reacted with C^OCSjK 
Method S: The 1,2-phenylenedi amine 1s reacted with CSCl. 
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Table 3b. Intermediates. Suninary of working examples. 
R 7 " 




No. 


Z 2a 


R 6 * 


R 7a 


R 8a 


Salt/Base 


Method **) 
(Ex. No.) 


Yield 
{*) 


HP (°c) 
other data 


13 


OH 


CH, 


0CH 2 CH-CH 2 


CT 3 


Base 


C(Ex 13) 


75 


NMR 


14 


CI 


CH 3 


0CH 2 CH-CH 2 


CH 3 


HC1 


D(Ex 14) 


29 


115° 


114 


OH 


CH 3 


OCH 2 C&CH 


CH 3 


Base 


C(Ex 13) 


88 


70° 


115 


CI 


CH 3 


0CH 2 C2CH 


CH 3 


HC1 


D(Ex 14) 


76 


135° 


116 


OH 


H 


-{CH 2 ) 4 - 




Base 


C(Ex 13) 


35 


NMR 


117 


CI 


H 


-(CH 2 ) 4 - 


HC1 


D(Ex 14) 


72 


NMR 


118 


OH 


CH 3 


0CH 2 CH 2 CH(CH 3 )2 


CH 3 


Base 


C(Ex 13) 


51 


NMR 


119 


CI 


CH 3 


0CH 2 CH 2 CH(O! 3 ^ 


CH 3 


HC1 


D(Ex 14) 


95 




120 


OH 


CH 3 


OCH^Q , 


CH 3 


Base 


C(Ex 13) 


30 


NMR 


:2i 


CI 


CH 3 




CH, 


HC1 


D(Ex 14) 


82 


133 


:22 


OH 


ch 3 




CH 3 


Base 


C(Ex 13) 


70 


B.p. 120- 
26 : C/0.4 ma 


123 


CI 




OC 2 H 5 


CH 3 


HC1 


D(Ex 14) 


89 


157 


124 


OH 


-CH-CH-O- 


H 


Base 


C(Ex 13) 


18 


*H nhr 


125 


CI 


-CH=CH-0- 


H 


KC1 


0(Ex 14) 


95 


T95 



XX ) 



Method C: Rearrangement of the pyridine N-ox1de with (CH 3 C0) 2 0. 



Method 0: ChTorl nation with S0C1 



2" 



NMR— data of the compounds in Table 3a and Table 
3b 

Example 35 
No. NMR~data: %(ppm) 

5 15 5(DMSO-d 6 )2.05(s,6H),2.2(s,6HK 
16 5(CDCI 3 ) 2.05(s,3H), 2.1 5(s,3H), 2.2(s,3H f 
3.2(s,2H>,6.7(s,1H). 

1 1 6(CDCI 3 ) 2.0(s,3H), 2.05(s,3H), 2.1 (s,3H), 40 
3.3(br.s.,1H),6.5(s,1H). 

10 17 5(DMSO-d e )1.1-2.05(m,10H),2.4(m/IHK 
6.85-7.05(m,3H). 

18 6{DMSO-d 6 ) 1.95(s.3H),2.0(s,3H),3.35(s;*H), 
6.55(s„1H). 45 

19 5(CDCI 3 )2.1(s,3H),2.15(s,3H) # 3.2(s,3H), 
1 5 3.35-3.8(m,4H), 6.6(s,1H). 

110 5{CDCI 3 +DMSO-d 6 ) 1.05(t,3H),2.3(s,3H) r 
2.35(s,3H), 

2.6(q,2H),6.85(s,1H). 50 

1 1 2 5{CDCI 3 ) 0.5-1 ,7(m,1 3H ), 2.0(s,3H), 2. 1 (s,3H), 
20 3.1 5(s,2H), 3.35-3.6(m,2H>, 6.6(s,1 H). 

1 2 5(CDCI 3 ) 2.5(s,3H), 2.65(s,6H), 3.65(s,3H), 
12.0{br.s.,1H). 

1 1 3 6(CDCI 3 ) 3.35(s,2H), 3.4{s,2H), 7.1 5-8.05(m,4H), 55 
12.65{br.s.,1H), 13.3(br.s.,1H). 

25 13 StCDCIaJ^Ks^HJ^^SIs^H^^lm^H), 
4.65(s,2HL4.75(s,1H>,5.2-5.65(m,2H), 
5.9-&45(m,1 H>, &3{s,1 H). 
116 6(CDCI 3 )1.5-1.9(m,4H) f 2.5-2.8(m f 4H), 60 
4.7(s,2H), 7.3(s,1H), 8.2(8,1 H). 

30 117 

118 5(CDCI 3 > 1.0(s,3Hh 1.05(s,3H), 1.5-2.05(m,3H), 
2.15(s,3H), 2.3(s,3H), 3.75-4.0{t,2H>, 



4.1 5-4.5{br.s.,1 H), 4.65{s,2H), 8.3(s,1 H). 
120 5(CDCI 3 ) 1.7-2.2{m,4H) # 2.15(s,3H) # 2.25(s^H) / 
3.75- 4.05(m,4H), 4.1 5-4.4(m,1H), 4.6(s,2H), 
8.25(s,1H). 

1 24 5(CDCI 3 ) 8.55{d,1 H), 7.8(d,1H), 7.5{d,1 H), 

7.0(d,1H),5.1(s,2H); 
Pharmaceutical preparations containing a compound 
of the invention as active ingredient are illustrated in 
the following examples. 
Example 167. Syrup 

A syrup containing 1% (weight per volume) of 
active substance was prepared from the following 
ingredients: 

4,6-Dimethyl-5-ethyI-2-[[(4-methoxy- 
3,5-dimethyl-2-pyridinyl)methyl]thio]- 
1H-benzimidazole-HCI 1.0 g 

Sugar, powder 30.0 g 

Saccharine 0.6 g 

Glycerol 5.0 g 

Flavouring agent 0.05g 
Ethanol96% 5.0 g 

Distilled water q.s. to a final volume of 100 ml 

Sugar and saccharine w re dissolved in 60 g of 
warm water. After c oling the acid addition salt was 
dissolvedinth sugar solution and glyc rolanda 
8 luti n of flavouring agents dissolved in than I 
w r added. Themixtur was diluted with wat rt a 
final volume of 100 ml. 

The above given active substance may be replaced 
with other pharmaceutical^ acceptable acid addition 
salts. 
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Example 168. Enteric-coated tablets 

An enteric-coat d tablet containing 20 mg of active 
comp undwasprepar dfromth following 
ingredients:! 5,6-Methyl nedioxy-2-[[(4~m thoxy- 
5 3,5-dimethyl-2-pyridinyl)nriethylIsulfinyl]- 



1H-benzimidazole 


200 g 


Lactose 


700 g 


Methyl cellulose 


eg 


Polyvinylpyrrolidone cross-linked 


50 g 


Magnesium stearate 


15g 


Sodium carbonate 


6g 


Distilled water 


q.s. 


Cellulose acetate phthalate 


200 g 


Cetyi alcohol 


15g 


Isopropanol 


2000 g 


Methylene chloride 


2000 g 



I 5,6 - Methylenedioxy - 2 - [[(A - methoxy - 3,5 - 
dimethyl - 2 - pyridinyUmethyllsulfinyl] - 1H - 
benzimidazole, powder, was mixed with lactose and 

20 granulated with a water solution of methyl cellulose 
and sodium carbonate. The wet mass was forced 
through a sieve and the granulate dried in an oven. 
After drying the granulate was mixed with polyvinyl- 
pyrrolidone and magnesium stearate. The dry mix- 

25 ture was pressed into tabled cores (10 000 tablets), 
each tablet containing 20 mg of active substance, in a 
tabletting machine using 6 mm diameter punches. 

II A solution of cellulose acetate phthalate and cetyl 
alcohol in isopropanol/methylene chloride was 

30 sprayed onto the tablets I in an Accela Cota, Manesty 
(RTM ) coating equipment A final tablet weight of 1 1 0 
mg was obtained. 

Example 169. Solution for intravenous administra- 
35 tion 

A parenteral formulation for intravenous use, 
containing 4 mg of active compound per ml, was 
prepared from thefollowing ingredients: 
4,6-Dimethyl-5-ethyl-2-[[(4-methoxy- 
40 3,5-dimethyl-2-pyridinyl)methyl]thio]- 

1f/-benzimidazole 4g 
Polyethyleneglycol400for injection 400 g 

Disodium hydrogen phosphate q.s. 
Sterile water to a final volume of 1 000 ml 

45 

4,6 - Dimethyl - 5 - ethyl - 2 - [[(4 - methoxy - 3,5 - 
dimethyl - 2- pyridinyl)methyl]thio] - 1H- benzimida- 
zole was dissolved in polyethylene glycol 400 and 550 
ml of water was added. pH of the solution was 

50 broughtto pH 7.4 by adding a water solution of 
disodium hydrogen phosphate and water was added 
to a final volume of 1 000 ml. The solution was filtered 
through a 0.22 pm filter and immediately dispensed 
into 10 ml sterile ampoul es. The ampoules were 

55 sealed. 

Biological tests 

I. Inhibiting effect in vitro on acid secretion in 

isolated rabbit gastric glands 

TestMethod 
60 Gastric gland preparation 

lsolat d rabbit gastric glands were pr pared as 

described by B rglindh et al.. Acta physiol. scand. 

1976.96. 150-1 59. This method inv Ives vascular 

perfusion of the rabbit stomach via the gastric 
65 arteries, scraping andscissor mincing fthes pa- 



rated gastric mucosa and collagenase (0.1 %, Type I, 
Sigma Chemicals, St Louis, MO. USA) digestion at 
37°C for 60-90 min. The glands are then harvested and 
filtered through nylon cloth to remov coarsef rag- 

70 ments-Theglandsarethereafterincubatedat 37°C fn 
a medium containing NaC1 1 32.4 mM, KCI 5.4 m M, 
NaHzPO* 5.0 mM, NaH 2 P0* 1 .0 mM, MgS0 4 1 .2 mM, 
CaCI 2 1.0 mM, glucose 10 mM, and 1 mg/ml rabbit 
albumine r pH7.4. 

75 Measurement of acid secretion 

The acid secretion in the isolated gland preparation 
was recorded by measuring the uptake of 14 C-labelled 
aminopyrine into the glands as described by Berg- 
lindh eta I. .Acta physiol. scand. 1976.97.401-414. 

80 Accumulation of aminopyrine in the glands indicates 
gastric acid secretion within the glands. The standard 
medium contained 10^M 14 C-aminopyrine (Amer- 
sham. Great Britain). After the incubation period, the 
glands were centrifuged, the supernatant was re- 

85 moved and the glands dried, weighed and dissolved 
in Soluene -350 (Packard, IU. USA). Samples of the 
supernatant and glands were separately counted in a 
scintillation counter. The accumulation of 14 C-Iabel- 
led aminopyrine in the glands was calculated as 

90 detailed by Berglindhetal., Acta physiol. scand. 1976. 
97.403. 

Experimental protocol 

Glands were incubated for 60 min. in the presence 
of5x 10*M histamine and the test compound to be 

95 studied. The free base of the test compound was 
dissolved in methanoi.Thefinal concentration of 
methanol was 1 % in the incubation medium, having 
no influence on the aminopyrine accumulation ratio. 
For each test compound a complete dose-response 

100 curve was generated by testing doses in duplicate in 
the concentration range 1 0" 7 M to lO^M. The logar- 
ithm of the concentration (in M) of the test com- 
pounds giving 50% inhibition of the aminopyrine 
accumulation in the glands (IC50) is listed in Table 4 

105 below. 

II. Inhibiting effect in vivo on gastric acid secretion in 
conscious dog 
TestMethod 
Chronic gastric fistula dogs were used. These dogs 

110 have been surgically provided with a gastric cannula 
in the stomach and a duodenal fistu la used for direct 
introduodenal administration of test compounds. 
Following a 4 weeks' recovery period after surgery, 
tests were performed once a week on each dog. Food 

115 and water were withdrawn 1 8 hours before each test 
Gastric acid secretion was induced by continuous 
infusion of histamine at individual doses (100-300 
nmol/kg, h), resulting in submaximal secretion of 
gastric acid. At least 2 hours after onset of stimula- 

120 tion, when the gastric acid secretion had reached a 
steady level, the test compounds in the form of free 
base suspended in 0.5% Methocel (RTM) (90 HG, 
1 5.000, Dow Chem. Corp.), were given intraduodenal- 
lyatdosesfrom 1 to 8 |imol/kg. The gastric juice was 

125 collected byfreeflowfromthegastriccannulain 
consecutive 30 minutes samples f or3 hours. The 
samples were titrated to pH 7.0 with 0.1 M NaOH 
usingaRadiomettrautomatictitratorandth acid 
output was calculated. 

130 The percent inhibition of acid secretion was 
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calculated by comparing in each dog th acid output only the vehicle was given. The peak inhibitory effect 

in the tests to the acid output in control tests when for each compound is given in Table 5 bel w. 



TabU 4 Biological effects in Isolated rabbit gastric glands 
»7 



»' a* 
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X 


R 


-1 
R 


R 


R 


R 


R 


D 6 

R 


a 7 


R 8 


-lOB IC 50 


12 


SO 
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CH3 




CH, 


CH, 


B 


CH 3 


OCH 3 


CH 3 


6.5 


lb 


so 
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CH3 


CH3 


CHj 


H 


H 


CHj 


0CB 3 


CH3 


6.5 


37 


so 


B 


B 


OCl^ 


H 


H 


B 


H 




5-0 


43 


so 


a 


H 


OC^CN 


H 


H 


a 


CH, 


OCBj 


CHj 


4.4 


Dl 


so 


a 


B 


CRjOH 


CB^ 
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B 


CH, 


0CB 3 


CH, 


6.1 


104 


so 


B 


a 


CBjCB^OCHj 


S 


a 


H 


CH, 


OCRj 


CEj 


5.7 
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so 


H 




OCHj 


CBj 


a 


B 


CH, 


OCHj 


CH, 


6.5 
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H 


CBj 


OCH3 


CH, 


a 


B 


CH 3 


CH 3 


H 


6.7 


5« 
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a 
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OCHjC^QCHj 


CH, 


H 


B 


CH3 


OCHj 


CH, 


5*9 
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CH, 


a 
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CHj 
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CHj 


6.2 
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"3 
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5.8 
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CH3 


C0C 2 H, 
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CH 3 


OCHj 
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X 




R* 


a 1 


R 3 


R 4 


R 5 


R 6 


R 7 


R 8 


-log IC 5n 



6a so h CBj c 2 a 5 cb 3 b h ch 3 cch 3 ch 3 6.5 

70 SO H CBj CB 3 H H CH 3 0CH 3 H 5-9 

n SO B C 2 H 5 CH CjBj B H CHg OCHj CHj 5-0 

74 SO B CHj OCB3 CHj CHj H CH 3 0CH 3 CH 3 6.2 

W 80 H H COH^) H H « CH 3 0CH3 CH 3 5.0 

81 so H H -OCBjO- H H CH 3 0CH 3 CB 3 6,1 

«3 SO B -CH-CB-CH-CH- H B H CH } Ot^ Cl^ ^-j** 

107 SO H B 0CH3 B B C0 2 CH 3 CB 3 OCH3 CH 3 "| 



. 5.8 

108 SO H U H 0CH 3 H COjCHj CH 3 0CH 3 



' 3 1 



cont. 
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No. 


X 


15 

R 


I 

R 


2 

R 


3 

R 


R Q 


R 


6 
R° 


7 

R 


a 

R 


-log 1C 50 


10 


SO 


H 


CH 3 
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CH 3 


CH 3 


H 


CH 3 


0CH 2 CH»CH 2 


CH 

A 


6.1 


14 


so 


H 


CH 

J 


CtL 
J 


CH. 
3 


H 


H 


CH. 
3 


0CH 2 CH«CH 2 


3 


6.1 


ia 


so 


U 


CH 

J 


CH. 
J 


H 


CH_ 
3 


H 


CH, 
3 


0CH 2 CH°CH 2 


CH_ 
3 


5.9 


20 


so 


H 


CH 3 


CII 3 


H 


CH 

J 


H 


CH 

3 


OCH. 
3 


CH- 
3 


6.0 


22 


so 


H 


CH 3 


CH 3 


H 


H 


11 


CH, 


CCH.CII^CH. 
Z 2 


CH, 
3 


. 6.0 


24 


so 


M 


H 


CH 3 


CH 3 


H 


H 


CH 3 


0CH 2 CH«*CH 2 


CH 3 


6.0 


26 


so 


H 


CH 3 


H 


H 


CH 3 


H 


CH 3 


0CH 2 CH-CH 2 


CH 

J 


5.9 


28 


so 


H 


CH 3 


H 


H 


H 


H 


CH 3 


OCHjCH^Cl^ 


CH, 


5.? 


30 


so 


a 


H 


CH 3 


H 


H 


H 


ca 3 


0CH 2 CH-CH 2 


CH, 


5.9 
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so 


H 


a 


0CH 3 


H 


H 


H 


CB 3 


0CH 2 CH»CH 2 


CH 3 


5.6 


34 
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H 


H 


0CH 3 


H 


H 


H 


CH 3 


OCH^CH 




5.0 


35 
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H 


H 


0CH 3 


H 


H 


H 


H 


0CH 3 


C 2 tt 5 


5.6 


41 


so 


H 




H 


CH 3 


ri 


H 


CH, 


OCH 2 CH=CH 2 


CH, 


5.9 


45 


so 


H 


H - 


o 


H 


H 


H 


ca 3 


0CH 3 


CH 3 


6.1 
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X 
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H 
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b 


-CH 


2 CH 2 CH 2 Ch 2 - 


H 


H 


h 


CH, 


OCH 3 


CH 3 


6.3 


91 


50 


H 


h 


0CH 2 CH 2 CH 2 0-® 


h 


a 


U 


CH 3 


OCH 3 


CH, 


5.8 
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so 


u 


CH 3 


0(CH 2 > 6 Ch 3 


CH 3 


H 


h 


CH, 


OCH 3 


CH, 


5.9 


94 


so 


tt 


h 


C 2 H 5 


H 


a 


h 


CH 3 


0CH 2 CH«»CH 2 


CH 3 


6.6 


96 


so 


H 


H 




h 


h 


h 


CH, 


0CH 2 CH 2 CH(ffl 3 ) 2 


CH, 


6.1 


98 


so 


11 


-CH»CH-CH=icK 2 CH 2 - 




H 


H 


CH, 


0CH 3 


CH 3 


5.6 


102 


so 


H 


H 


C(CH 3 ) 3 


H 


H 


H 


CH 3 


0CH 2 CH«CH 2 


CH3 


5.9 


104 


so 


H 


H 


CH,CH 9 0CH, ^ 


H 


H 


H 


CH 3 


0CH 3 


CH 3 


5.7 


106 


so 


H 


H 




*0- 


H 


H 


CH 3 


OCH3 


CH 3 


6.0 


111 


so 


H 


H 


CH(CH 3 ) 2 


H 


H 


H 


CH 3 


OCHgCo^ 


CH 3 


6.2 


113 


so 


H 


H 


CH 2 CH 2 C0CH 3 


H 


H 


H 


"■3 


0CH 2 CH=CH 2 


CH 3 


5.8 


118 


so 


H 


H 


0_® 


H 


H 


H 


CH 3 


OCH3 


CH3 


6.4 
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cont. 



No. 


X 


R 15 


R 1 


R 2 


R 3 


R 4 


R 5 


R 6 


R 7 


R 8 


-log 1C 50 


120 


SO 


H 


H 


0CH 2 CHp 




K 


H 


CH 3 


0CH 3 


CH 3 


6.3 


124 


SO 


H 


H 


-<2> 


H 


H 


H 


CH 3 


OCH 3 


CH 3 


7.0 


129 


50 


H 


H 


Br 


H 


H 


H 


CH 3 


OCH 2 CH-CH 2 


0*3 




142 


SO 


H 


H 




-OCH 2 0- 


H 


H 


CH 3 


CH 3 


CH 3 


6.0 


143 


SO 


H 


H 


^OCH, 


CH 3 


H 


H 


H 


OCH3 


C 2 H 5 


6.1 
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50 


H 


CH 3 


CH 3 


CH 3 


H 


H 


CH 3 


CH 3 


H 


6.2 
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SO 


H 


CH 3 




CH 3 


H 


H 


H 


CH 3 


CH 3 


6.4 


149 


SO 
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CH 3 


CH 3 


CH 3 
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CH, 
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CH 3 


6.2 
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CH 3 


H 


CH 3 


H 


CH, 


CH 3 


H 


6.3 
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H 


CH 3 


CN 


CH 3 


H 


H 


CH 3 




CH 3 


5.2 


77 


SO 


H 


H 


CH 3 


CH 3 


H 


H 


H 


0CH 3 


C 2 H 5 


6.0 


159 


SO H 


H 


cp 3 


H 


H 


H 


«3 




* CT 3 


6.3 



Table 5 Biological effects In conscious dogs 



ix 



R 6 R 



NO. X R 15 R 1 R 2 



R 3 R 4 R 5 R fi R 7 



84 S H H 
109 S H H SCH 



-CH«CH-CH«CH- H H CHj 0CH 3 



3 



H CH 3 0CH 3 CH 3 



(1.0.) DOSE (pnoVkg) % INHIB 

8 
8 



85 
60 



Comment to the test results 

It is seen in Table 4 and Table 5 that the tested 
compounds potently inhibited gastric acid secretion 
both in vitro and in vivo. 
5 CLAIMS 

1 . A compound of the formula 




wherein 



O 

t 



Xis— S 
R 16 isH,CH 3 orC 2 H 6 ; 
10 R\ R 2 , R 3 and R 4 , which are th same or different, are 

(a) H 

(b) halogen 

(c) — CN 

(d) — CHO 
15 (e) —CF 3 



(f) 



O 



20 



(g) -O-Lr 12 
<h) — CH{0R 13 ) 2 
(i) -<Z) n -A-D 
(j) aryl 



(k) aryloxy 
(I) alkylthio containing 1-6 carbon atoms 
(m) — N0 2 

(n) alkylsulfinyl containing 1-6 carbon atoms or 
25 wherein 

(o) adjacent groups R\ R 2 , R 3 and R 4 together with 
the adjacent carbon atoms in the benzimidazole ring 
form a 5-, 6- or 7-membered monocyclic ring or a 9-, 
10- or 1 1-membered bicyclic ring which rings may be 

30 saturated or unsaturated and may contain 0-3 hetero 
atoms selected fr m— N — and — O— , and which 
rings may b optionally substituted with 1-4 substi- 
tuents selected from alkyl groups with 1-3carb n 
at ms, alky lene radicals c ntaining 4-5 carbon atoms 

35 giving spiro com p unds, or two or four of these 
substituentstogetherform one ortwo oxo groups. 
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0 

II 

(— C— ), whereby if R\ R 2 , R 3 and F^togetherwith 
th adjacent carbon atoms in the benzimidazole ring 
form two rings they may b condens d with each 
other, in which formulas R 11 and R 12 , which are the 
5 sameordifferent,are 

(a) aryl, 

(b) a!koxycontaining1-4carbonatoms, 

(c) alkoxyalkoxy containing 1-3carbon atoms in 
each alkoxy part 

1 0 (d) arylalkoxy containing 1 -2 carbon atoms in the 
alkoxy part 

(e) aryioxy, 

(f) dialkylamino containing 1-3 carbon atoms in 
each alky! residue, or 

15 (g) pyrroHdino or piperidi no, optionally substi- 
tuted with alkyl containing 1-3 carbon atoms; 
R 13 is (a) alkyl containing 1-4 carbon atoms, or 
(b) alkylene containing 2-3 carbon atoms; 
O 
II 

Zis — 0 — or — C— ; 
20 nisOorl; 

Ais (a) alkylene containing 1-6 carbon atoms 

(b) cycloalkylene containing 3-6 carbon atoms 

(c) alkenylene containing 2-6 carbon atoms 

(d) cycloalkenylene containing 3-6 carbon atoms, 
25 or 

(e) alkynylene containing 2-6 carbon atoms; 
Dis(a) -OJ 

0 

II 

(b) R 9 

O 

II 

(C) -Mrn-fQ^R 10 

30 wherein 

R 9 is (a) alkoxy containing 1-5 carbon atoms, or 
(b) dialkylamino containing 1-3 carbon atoms in 

each alkyl residue; 

misOorl; 
35 risOorl; 

Yis{a) — O— 

(b) — NH — 

(c) — IMR 10 — ; 
R 10 is(a) H 

40 (b) alkyl containing 1-3 carbon atoms, 

(c) arylalkyl containing 1-2 carbon atoms in the 
alkyl part, or 

(d) aryl; 
R 5 is(a)Hor 

O 
II 

45 (b) -C-R 14 ; 
wherein 

R 14 is(a) alkyl containing 1-6 carbon atoms, 
(b) arylalkyl c ntaining 1-2 carbon atoms in the 

alkyl part 
50 ( ) aryl 

(d) alk xy containing 1-4 carbon atoms 

( ) arylalkoxy containing 1-2 carbon atoms in the 

alkyl part 

(f) aryloxy 
55 (g) amino 



(h) mono- or dialkylamino containing 1-4 carbon 
atoms in each alkyl residu 

(i) arylaikylamino containing 1-2 carbon atoms in 
th alkyl part 

60 (j) arylamino; 

R e and R 8 , which are the same or different are 

(a) Hor 

(b) alkyl containing 1-5 carbon atoms; 
R 7 is(a) H 

65 (b) alkyl containing 1-8 carbon atoms 

(c) alkoxy containing 1-8carbonatoms 

(d) alkenyloxy containing 2-5 carbm atoms 

(e) alkynyloxycontaining2-5car .n atoms 

(f) alkoxyalkoxy containing 1-2 carbon atoms in 
70 each alkoxy group 

(g) dialkylaminoalkoxy containing 1-2 carbon 
atoms in each of the alkyl residues on the amino 
nitrogen and 1-4 carbon atoms in the alkoxy group 

(h) oxacycloalkyl containing one oxygen atom and 
75 3-7 carbon atoms 

(i) oxacycloalkoxy containing two oxygen atoms 
and 4-7 carbon atoms 

(j) oxacycloaikylalkyl containing one oxygen atom 
and 4-7 carbon atoms 
80 (k) oxacycloalkylalkoxy containing two oxygen 
atoms and 4-6 carbon atoms, or 

(I) R 6 and R 7 ,orR 7 and R 8 together with the 
adjacent carbon atoms in the pyridine ring from a ring 
wherein the part constituted by R 6 and R 7 , or R 7 and 
85 FP,\s 

-CH=CH-CH=CH- 
-0-(CH 2 ) p - 
-CH 2 (CH2) P - 
-0-CH=CH- 
90 -NH-CH=CH- 
-N-CH-CH- 



wherein p is 2, 3 or 4 and the O and N atoms always 

95 are attached to position 4 in the pyridine ring ; 
and physiologically acceptable salts of the com- 
pounds I wherein X is S; 
with the provisos that 
(a) not more than one of R 8 , R 7 and R 8 is hydrogen, 

100 (b) whenXisS0,R 5 isHandR 6 ,R 7 andR 8 are 
selected only from hydrogen, methyl, methoxy, 
ethoxy, methoxyethoxy and ethoxyethoxy and atthe 
same time more than one of R 1 , R 2 , R 3 and R 4 are 
hydrogen, then those radicals R 1 , R 2 , R 3 and R 4 which 

1 05 are not H cannot be selected only from alkyl groups, 
halogen, alkoxycarbonyl, alkoxy or aikanoyl. 

(c) when X is S, R 5 is H, aikanoyl or alkoxycarbonyl, 
and R 6 , R 7 and R 8 are selected only from hydrogen, 
methyl, ethyl, methoxy, ethoxy, methoxyethoxy and 

110 ethoxyethoxy and atthe same time more than one of 
R\ R 2 , R 3 and R 4 are hydrogen, then those radicals R 1 , 
R 2 , R 3 and R 4 which are not H cannot be selected only 
from alkyl groups, hal g n, alkoxycarbonyl, alkoxy, 
aikanoyl, trifluoromethyl, or N0 2 , 

115 (d) whenXisSO,oneofR 6 ,R 7 andR 8 isHandthe 
oth rtwoofR 6 , R 7 andR 8 arealkyl,andatth same 
tim more than on ofR 1 ,R 2 ,R 3 andR 4 ar hydrogen, 
then those radicals R\ R 2 R 3 and R 4 which are not H 
cannot be selected only from alkyl, halogen, cyano. 
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-C-(alk xyhlalkyll-OC-falkylKalkoxy^hydroxyalkyl, 
O 

II 

CF 3 or(alkyl)-C- 

(e) when R 3 , R 4 , R s and R 16 are H and simultaneous- 
ly R e and R 8 are H or CH 3 and R 7 is OCH 3 , then R 1 is not 
5CF 3 when R 2 isK,and R 2 isnotCF 3 when R 1 isH. 

2. Acompound according to claim 1 wherein 
X=S. 

3. Acompoundaccordingtoclaim 1 wherein 
X*=SO. 

10b 4. Acompound according to any one of the 
preceding claims wherein R 5 =H. 

& Acompound according to any oneof the 
preceding claims wherein R 15 =H. 

6. Acompound according to any oneof the 

15 prSGedingcIaimswhereinatleastthree of the radicals 
R 1 , R 2 » R 3 and R 4 are otherthan hydrogen, orthey 
form at least one ring. 

7. Acompound according to any oneof the 
preceding claims wherein R 1 , R 2 , R 3 andR 4 are 

20 selected from H,alkyl and alkoxy groups. 

8. A compound according to any oneof the 
precedingclaims wherein R 6 and R 8 are selected from 
H, CH 3 , C 2 H 5 , C3H7, CH(CH 3 ) 2 and ring structures 
connecting with position 4 in the pyridine ring. 

9. A compound according to any oneof the 
preceding claims wherein two of the radicals R 6 , R 7 
and R 8 form one ring structure and the third radical of 
R 6 ,R 7 andR 8 isHoralkyl. 

10. Acompound according taany oneof claims 
30 1-8 wherein R 5 and R 1S are H;.at least three of the 

radicals R\ R 2 , R 3 and R^areotherthan H; R 6 and R 8 
are each H or CH 3 ; and R 7 is CH^ GCH 3 or 
OCH 2 CH=CH 2 . 

11. Acompound of the formula: 



25 




35 whereinXisSorSO 

R 2 isCH 3 , C 2 H S , CH(CH 3 f 2 or OCH 3 . 
12. Aprocessfortfoepreparation of a compound 
of the formula: 




wherein R\ R 2 , R 3 , R 4 , R s , R 6 , R 7 , R 8 and R 1S are as 
40 defined in claim 1, and X is SO 
by 

oxidizing a comp und of the formula I, 




wherein R 15 , R\ R 2 , R 3 , R 4 , R s , R 6 , R 7 and R 8 have the 
meanings given above, to give a com pound of the 
45 sameformulalwhereinXisSO; 

13. Process for preparation of a compound of the 
formula I wherein R\ R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 and R 15 
are as defined in claim 1 and X is S by reacting a 
compound of the formula: 



ii 




50 with a compound of theformufa: 



Z -CH 

k 15 



III 



55 



60 



in which formulae R 15 , R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 and R 8 
are as defined in claim 1 and wherein oneof Z 1 and Z 2 
isSH and the other is a leaving group, to give a 
compound of the formula I wherein X is S. 

14. Process for the preparation of acompound of 
the formula I wherein X is S and at least one of R\ R 2 , 
R 3 and R 4 is an ester group (Z) n -A-COOR 9 f COOR 10 or 
(Z) n -A-OCOR 10 wherein Z, n, A, R 9 and R 10 are as 
defined in claim 1 byesterificationof a compound of 
the formula: 



IV 



wherein R 15 , R 5 , R 6 , R 7 and R 8 are as defined in claim 1 
and Y 1 , Y 2 , Y 3 and Y 4 represent either R 1 , R 2 R 3 and R 4 
as defined in claim 1, respectively, orthe groups 
(Z) n -A-COOH, COOH and <Z) n -A-OH, but at least one of 
65 Y 1 , Y 2 , Y 3 , Y 4 is in the acid or alcohol form, by reaction 
with the appropriate alcohol R 9 OH, R 10 OH or carboxy- 
iic acid R 10 COOH, respectively, to form the required 
compound. 

. *15. Processforpreparationofa compound of the 
formula I wherein R 5 is R 14 C0 and R 14 is as d fined in 
claim 1, by acylation of acompound of theformula: 




70 
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whereinR 15 , X, R 1 , R 2 , R 3 , R 4 , R 6 , R 7 and R 8 areas 
defined in claim 1 , by reaction with an appropriate 
acylating agent (R t4 COpO, or R M COX\ wherein X 1 is 
a I aving group. 
5 16. Processforthe preparation ofa compound of 
theformula I wherein R 5 is H, by hydrolyzing a 
compound ofthe formula 




VI 



wherein X, R 15 , R\ R 2 , R 3 , R* R 6 , R 7 and R 8 are as 

defined in claim 1 and Z 3 is a suitable N-protecting 
10 group to form the required compound. 

17. A process according to any oneof claims 

13-16 wherein a compound in which X is S is obtained 

and the resulting compound is converted into a 

physiologically acceptable salt 
15 18. A process according to any one of claims 

12-17 substantially as hereinbefore described with 

reference to any one ofthe Examples. 

19. A pharmaceutical composition containing a 
compound orsalt according to arty of claims 1-11 

20 togetherwithaninertcarrierordiluent 

20. A composition according to claim 19 substan- 
tially as hereinbefore described with reference to any 
one of Examples 167-1 69. 

21. A compound according to any one of claims 
25 1-11 ora physiologically acceptable salt thereof or a 

composition according to claim 19or20forusein a 
method of treatment ofthe human or animal body by 
surgery ortherapy. 

22. A compound according to any one of claims 
30 1-11 ora physiologically acceptable saltthereof ora 

composition according to claim 19 or 20for use in the 
treatment of gastric disorders. 

23. A compound as defined in any of claims 1-11, 
or a therapeutically acceptable salt thereof, or a 

35 composition according to claim 19 or 20 for use in 
inhibiting gastric acid secretion in the human or 
animal body. 

24. A compound as defined in any of claims 1-1 1 , 
or a therapeutically acceptable salt thereof, or a 

40 composition according to claim 1 9 or 20 for use as a 
gastrointestinal cytoprotecting agent in the human or 
animal body. 

25. A compound as defined in any of claims 1-11, 
oratherapeutically acceptable salt thereof, ora 

45 composition according to claim 1 9 or 20 for use in the 
treatment of gastrointestinal inflammatory diseases 
in the human or animal body. 

26. A compound ofthe formula : 

wherein R 1a , R 2 *, R 8 * and R 4 * are the same or different 
50 and selected from the groups 



(a) H, 

(b) alky! containing 1-6 carbon atoms including 
cycloalkyf 

( ) alkoxyalkyicontaming1-3carbonatomsinth 
55 a!koxyresidueand1-6carbonatomsinthealkyi 
residue, 

(d) aryloxyalkyi containing 1-6carbon atoms in the 
aikyl residue, 

(e) aiylaIkyIcontaining:1-6c^rbdnatomsfnthe 
60 alkyl residue, 

<f» aryl, 

(g) alkoxy containing 1-6carbdrT3forns # 

(h) a!koxya!koxy(x>ntainrng f-J(^rban atoms in 
theouteraikoxyi^idueandl^caittorratom^irfthe 

65 alkoxy residue nearestthe aromatic ring. 

(i) aryloxyalkoxy containing l^c^rtronatoms in 
the alkoxy residue, 

(j) arylalkoxycontaining 1-6carbdrr atomsfnthe 
alkoxy residue, and 
70 (k) aryloxy, 
RS'isfa) H, 

(b) alkoxycarbonyl containing 1-4carbon atoms in 
the alkoxy residue, 

(c) arylalkoxycarbonyl containing 1-2 carbon 
75 atoms in the alkoxy residue, 

(d) dialkyiaminocarbonyl containing 1-4carbon 
atoms in each alkyl residue, or 

(e) arylaminocarbonyl, 
and Z 1 * is (a) SH, 

80 (b) ClorBr 

provided that not more than one of R 1 *, R 2 ", R 38 and 
R^isK 

27. A compound ofthe formula: 




IX 



wherein R 6 " and R 88 are 
85 (a) Hor 

(b) alkyl containing 1-5 carbon atoms, and 
R 7a is(a) alkenyloxy containing 2-5 carbon atoms, 
or 

(b) alkynyloxy containing 2-5 carbon atoms* 
90 (c) oxacycloalkyl containing one oxygen atom and 
3-7 carbon atoms, 

(d) oxacycloafkoxycontainingtwaoxygenatoms 

and 4-*7 carbon atoms, 

(e) oxacycloalkylalkyl containing one oxygen atom 
95 and 4-7 carbon atoms 

(f) oxacycloalkylalkoxycontainirigtwaoxygen 
atoms and 4-6 carbon atoms, or 

(g) R^andR^orR^andR^togetherwiththe 
adjacent carbon atoms in th^pyridine ring form a ring 

100 wherein the part constituted by R**and R 7a or R 7a and 

— CH=CH-CH=CH— 
-O-tCHJp,- 
-CH r -<CH 2 ) pa — 
105 — 0-CH«CH— 

wherein pa is 2, 3 or4andthe Oatom always is 
attached to positi nR 7 * 
andZ^isla) SH, • 
(b) halogen CI, Br, I or . 



(c) OH 

provided that not more than on f R 68 and R 88 is H. 
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